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IN  I RODUCTION 


By  A.  Kidder 

In  the  first  volume  of  this  work*  there  were  described  the  three  Pecos  wares 
decorated  with  matte  pigment;  Black-on-white,  Biscuit,  and  Modern.  Fhe  present 
report  concerns  itself  with  all  other  sorts  of  pottery  which  came  to  light  at  Pecos, 
namely:  Glaze  decorated  wares,  Ihidecorated  Smooth  wares,  and  Culinary  wares, 
d’here  is  also  considered  such  pottery  of  surely  non-local  manufacture  as  found  its 
way  to  the  pueblo,  d o make  clear  the  chronological  relationship  of  the  above  groups 
it  is  necessary  briefly  to  outline  the  ceramic  history  of  Pecos. 

I'he  first  settlement  of  the  Pecos  region  by  sedentary,  pottery-making  Indians 
seems  to  have  taken  place  during  the  Great  Pueblo  period,-  at  which  time  a number 
of  small  communities  established  themselves  in  the  upper  Pecos  valley  and  in  the 
country  to  the  east.  I'he  decorated  pottery  of  these  pioneers  was  a Black-on-white 
ware  allied  to  that  of  other  Great  Period  groups  to  the  west  and  northwest.'^  The  ex- 
cavations of  the  .Academy  at  b'orked  Lightning,  Rowe,  Dick’s  Ruin,  and  the  ruin  on 
Loma  Lothrop,  all  sites  in  the  upper  Pecos  valley,  produced  much  ceramic  material 
to  illustrate  this  earlv  phase,  d'he  Forked  Lightning  specimens  have  been  described 
by  Mr.  .Amsden  in  the  first  volume. 

d'oward  the  close  of  the  Great  Period,  seemingly  about  ijoo  A.D.,  all  the 
outlying  villages  except  that  on  Loma  Lothrop  and  one  near  Glorieta  were  aban- 
doned; and  Pecos  was  founded,  probably  by  the  inhabitants  of  the  nearby  Forked 
Lightning  village,  who  no  doubt  were  reinforced  by  people  from  some  of  the  other 
small  towns.  Black-on-white  pottery  was  still  in  vogue,  and  continued  in  use  at  least 

' Kidder  and  .Amsden,  lyji. 

I follow  the  nomenclature  recently  suggesteii  bv  Roberts  (1935,  P-  d-F 

“Basket  Maker:  to  designate  the  stage  at  present  indicated  by  the  titles  Basket  .Maker  1 1 or  Classic 
Basket  .Maker. 

Modified  Basket  Maker:  this  would  replace  Basket  .Maker  III,  Late  Basket  Maker,  or  Post  Basket 
Maker.  The  designation  would  have  the  merit  of  indicating  that  the  level  was  basically  Basket  Maker, 
although  somewhat  changed  in  form. 

Developmental  Pueblo:  this  term  was  used  bv  .Morris  several  vears  prior  to  the  first  Pecos  Confer- 
ence and  is  now  proposed  again  to  supplant  both  Pueblo  1 and  Pueblo  11,  incorporating  them  under  the 
one  heading.  The  complexities  caused  by  the  absence  of  one  or  the  other  in  some  sections  and  the  diffi- 
culty of  horizon  determinations  in  others  wouhi  thus  be  eliminated.  It  would  indicate  that  the  complex 
was  in  the  evolutionary  stages  leading  up  to  the  maximum  development. 

(ireat  Pueblo:  an  alternative  title  for  Pueldo  111  in  the  original  nomenclature,  may  be  retained  to 
designate  the  era  which  was  trulv  the  classic  period  of  the  Pueblos. 

Regressive  Pueblo:  replacing  the  Pueblo  l\’,  this  name  would  denote  the  period  in  which  there  was 
a general  recession  from  the  preceding  cultural  peak. 

Historic  Pueblo:  another  choice  proffered  by  the  original  tabulation,  instead  of  Pueblo  V.’’ 

® In  the  present  resume  1 omit  reference  to  the  cooking  pottery,  which  was  made  at  all  times,  but 
which  changed  less  spectacularly  from  period  to  period.  Its  historv  is  considered  in  a separate  section, 
PP-  ^97-342- 
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long  enough  to  see  the  Pecos  pueblo  grow  to  considerable  size;  but  the  ceramic  art, 
as  Mr.  Amsden  has  pointed  out,  was  in  a sad  state  of  degeneration. 

l^lack-on-white  was  succeeded  by  two  much  finer  wares.  Biscuit  and  (ilaze.^ 
Biscuit  constituted,  at  first,  a fairly  important  element  in  the  ceramic  complex;  but 
it  soon  declined  in  importance,  persisting,  however,  as  a minor  ware  nearly  to  the 
end  of  the  Glaze  period.  Glaze,  soon  after  its  introduction,  became  the  leading  deco- 
rated pottery  of  Pecos.  It  seems  firmly  to  have  established  itself  by  1375,  and  it  re- 
mained uninterruptedly  in  fashion  until  about  1700.“  The  three  hundred  or  more 
years  of  the  existence  of  (jlaze  at  Pecos  correspond  very  closely  to  the  span  of  the 
Regressive  J^ueblo  period.'^  During  those  centuries  Pecos  attained  its  greatest  size 
and  reached  the  peak  of  its  cultural  vigor.  I'he  same  period  saw  the  apogee  of  Pueblo 
life  all  through  north-central  New  Mexico,  a region  which,  during  the  Great  Pueblo 
period,  had  been  culturally  backward  in  comparison  to  the  San  Juan,  the  Little 
Colorado,  the  Upper  Gila,  and  the  Mimbres.  During  the  Regressive  Pueblo  period 
the  local  Glaze  pottery  passed  through  a series  of  sequent  phases;  Biscuit  ultimately 
dropped  entirely  out  of  use;  and,  during  the  later  years  of  (jlaze,  two  undecorated 
non-culinarv  wares,  Plain  Red  and  Plain  Black,  came  into  service.  Glaze  degener- 
ated and  finally  disappeared,  being  supplanted,  at  the  end  of  the  17th  Century,  by 
the  dull-paint  Modern  ware,  which,  with  l^lain  Red  and  Plain  Black,  was  in  vogue 
during  the  last  hundred  and  thirty  years  or  so  of  the  life  of  Pecos. 

Glaze  decorated  pottery  constitutes  the  most  significant  single  category  of 
Pecos  ceramics.  I'he  period  of  its  use  covers,  as  I have  said,  the  time  of  the  village’s 
greatest  prosperity.  It  forms  the  best  criterion  not  only  for  solving  the  problems  of 
local  archaeology,  but  for  working  out  the  whole  later  culture  history  of  north- 
central  Xew  Mexico.  .Accurate  knowledge  of  all  varieties  of  the  ware  is  accordingly 

^ rile  capitalized  term  “Glaze,”  used  lor  convenience  and  brevity  throughout  this  book,  means 
“Glaze  decorated.”  The  application  ot  glaze  to  the  entire  surface  ol  a vessel  was  never  practised  by  the 
Pueblos,  even  when,  after  the  coming  of  the  Spaniards,  thev  must  often  have  seen  glazed  pottery.  There 
have  been  found  a few  very  small  pieces  completelv  covered  with  glaze  (Hewett,  iyo8,  p.  83);  these, 
however,  seem  to  be  the  result  of  accidental  spreading;  the  only  deliberate  use  of  glaze  by  the  Pueblos 
was  for  the  production  of  decorative  patterns. 

All  dates  in  this  volume  are  tentative  and  subject  to  revision  in  the  light  of  dendro-chronological 
studies  now  being  made  by  W.  S.  Stallings  of  the  L.aboratorv  of  .Anthropology.  Problems  of  chronology 
will  be  considered  in  the  concluding  section. 

* Roberts  (19-9,  p.  b)  proposes,  I believe  with  good  reason,  that  the  terminal  date  of  this  period 
(the  Pueblo  I\’  of  the  Pecos  terminology)  be  extended  from  1540  (the  year  of  the  discovery  of  the 
■Southwest  by  Coronado)  to  1700,  when,  at  the  close  of  the  reconquest,  modern  conditions  actually 
came  into  effect.  The  name  Regressive  I’ueblo,  while  rightly  indicative  of  conditions  in  the  Pueblo  area 
viewed  as  a whole,  does  not  apply  equally  well  to  the  Rio  Grande,  where  during  that  period  culture 
reached  its  greatest  heights.  As  a matter  of  fact,  the  people  of  the  Rio  Grande  were  in  a stage  corres- 
ponding to  late  Developmental  I’ueblo  (old  Pueblo  II)  while  the  Great  Period  (Pueblo  III,  ca.  1050- 
1300  -A.D.)  was  going  on  further  west.  The  Rio  Grande’s  Great  Period  opened  about  1300,  to  last  until 
shortly  before  the  coming  of  the  Spaniards.  This  well  illustrates  the  fact  that  our  investigation  has  now 
reached  a point  at  which  formal  classifications  such  as  the  Pecos  nomenclature  are  not  only  of  lessening 
value,  but  are  often,  as  in  the  present  case,  positiv'elv  misleading.  Thev  are  useful  when  our  task  is  to 
reduce  to  order,  and  to  bring  meaning  into,  a mass  of  more  or  less  disiconnected  archaeological  data. 
But  as  archaeological  findings  group  themselves  to  form  a historical  picture,  svstematic  rigidities  are 
better  eschewed. 
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essential.  'I'liis  fact  was  to  some  extent  realized  even  before  work  was  started  at 
Pecos,  but  once  the  excavations  were  under  way  it  became  increasingly  obvious  that 
their  success  must  depend  in  large  measure  upon  our  ability  to  work  out  in  detail  the 
development  of  Glaze.  Close  attention  was  therefore  naturally  paid  to  the  observa- 
tion of  this  ware. 

The  methods  employed  in  collecting  material  for  the  study  of  Pecos  ceramics 
have  already  been  described';  they  resulted  in  the  acquirement  of  the  following 
catetiories  of  specimens;  great  numbers  of  selected  sherds  from  the  general  digging; 
unselected  lots  of  sherds  from  stratigraphic  tests;  selected  series  and  unselected  lots 
of  sherds  from  pure  deposits  of  various  periods;  and  several  hundred  more  or  less 
complete  vessels,  mostly  from  graves. 

Prior  to  the  inauguration  of  the  Pecos  project  1 had  proposed  a tentative  chron- 
ological ranking,  based  on  technological  and  artistic  grounds,  of  certain  varieties  of 
Rio  Grande  (ilaze.-  I classed  as  earliest  a thin-rimmed,  two-color  Glaze  which  I 
then  called  “.Agua  Kria  Schoolhouse  ware”;  I believed  ‘‘.Agua  Fria”  to  have  been 
succeeded  by  a polychrome-^  Glaze  with  light  body-color,  which  I named  ‘‘Frijol- 
ito,”  and  I felt  sure  that  a thick-rimmed  polychrome  (ilaze  with  red  body-color, 
generally  known  at  that  time  as  ‘‘I^ajaritan”,  must  be  later  than  the  other  two.‘ 
Fhe  stratigraphic  excavations  at  Pecos  in  1915  confirmed  these  guesses,  for  ‘‘.Agua 
l-'ria”  lay  at  the  bottom  of  the  Glaze  series  in  each  test;  pottery  not  unlike‘‘h'rijolito” 
occurred  at  a higher  level;  and  above  this  were  deposits  containing  ‘‘Pajaritan.” 
Still  above  ‘‘Pajaritan,”  in  the  Pecos  heaps,  there  appeared  in  great  abundance  a 
hitherto  unfamiliar  three-color  type,  with  very  heavy  bowl-rims  and  decoration  in 
dull  red  paint  and  black  glaze  upon  a light  slip.  This  I called  in  the  field-notes 
‘‘Pecos  \Vh  ite.” 

Laboratory  study  of  the  ceramic  material  was  not  undertaken  until  the  close  of 
the  second  held  season,  in  the  autumn  of  1916,  by  which  time  an  enormous  number 
of  selected  sherds  and  the  product  of  some  hfteen  stratigraphic  tests  had  become 
available.  I already  had,  of  course,  a fairly  good  idea  of  the  principal  Glaze  types  and 
of  their  sequence,  but  my  classihcation,  being  the  result  of  held  observation,  was 
based  on  the  general  appearance  of  the  specimens,  on  their  ‘‘feel”  and  “look,” 
rather  than  upon  dehnite  criteria.  The  obvious  next  step,  therefore,  was  carefully 
to  check  the  classihcation.  d’his  I did  by  going  over  the  sherds  from  general  digging 

' \’ol.  I,  pp.  8-1  I.  ^ Kidder,  1915. 

^ The  term  “polychrome”  is  applied,  in  this  paper,  to  wares  whose  ordinarily  visible  surfaces 
carry  more  than  two  colors.  A howl,  for  example,  with  red-slipped  exterior,  white-slipped  interior,  and 
black  decoration,  would  be  polychrome,  a jar  slipped  red  to  the  shoulder,  white  above,  ami  ilecorated 
in  black,  would  also  be  polychrome,  as  would  a jar  with  lower  part  left  in  the  natural  paste,  slipped  in  a 
contrasting  cohtr  above  the  shoulder,  and  decorated  with  a pigment  of  a third  color.  But  a jar  whose 
exterior  is  covered  with  slip  of  a single  color  and  whose  decoration  is  also  in  a single  color,  would  not  be 
classed  as  polychrome,  even  though  its  interior  should  differ  in  color  from  its  exterior. 

At  the  time  that  I was  making  these  comparative  studies,  N.  C.  Nelson  of  the  American  Museum 
of  Natural  History  was  attacking  the  same  problem  on  the  much  sounder  basis  of  stratigraphy,  a 
method  which  had  not  previously  been  used,  save  sporadicallv,  in  Southwestern  archaeologv  (Nelson 
1916).  Nelson’s  work  in  the  Galisteo  Basin  laid  firm  methodological  foundations  for  all  subsec|uent  re- 
search in  the  Pueblo  field.  Its  importance  cannot  be  overstimated. 
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again  and  again,  sorting  them  in  various  ways:  bv  color,  texture,  nature  ot  glaze, 
elements  ol  decoration,  and  details  ot  vessel  shape.  It  soon  became  clear  that  ol  all 
these  criteria  the  profile  of  the  bowl  and  olla  rims  was  the  best.  It  was  certainly  the 
handiest,  because  it  could  be  determined  from  very  small  or  very  badly  worn  sherds 
and  could  easily  be  recorded  by  drawings.  It  seemed  also  to  be  a reliable  guide  for 
preliminarv  groupings,  because  most  pieces  with  a given  rim-form  tended  to  corre- 
spond to  each  other,  and  to  differ  from  others,  in  color,  glaze,  and  decoration. 

•At  conclusion  of  the  sorting  I found  myself  with  six  Glaze  groups:  the  four  pre- 
viously recognized,  “.Agua  F'ria.”  “Frijolito  ” “Pajaritan,”  “Pecos  \^’hite”;  and  two 
others,  one  of  which,  because  of  its  degenerate  appearance  and  the  resemblance  of 
its  rims  to  those  of  Modern  dull-paint  ware,  1 believed  must  be  late.  The  sixth  group 
was  started  as  a sort  of  catch-all  for  unclassihables;  but,  after  throwing  out  a certain 
number  of  patently  freakish  pieces,  it  became  evident  that  it  constituted  a true  class, 
whose  bowl  rims  and  other  attributes  produced  a strong  impression  that  it  should 
be  placed  between  “.Agua  Kria’’  and  “Frijolito.”  Temporarily  I called  it“X”-ware. 

L^p  to  this  point  I had  purposely  refrained  from  numbering  the  groups,  because 
1 did  not  wish  to  commit  myself  as  to  their  sequential  order  until  the  material  from 
the  stratigraphic  tests  should  have  shown  whether  or  not  my  classification  had 
chronological  significance.  .Accordingly,  the  sherds  from  each  cut  of  each  test  were 
then  sorted  into  the  six  above-mentioned  groups  and  the  results  were  plotted  graph- 
ically, a process  which  proved  beyond  question  that  the  field  assignment  of  the  four 
principal  types  had  been  correct;  it  also  permitted  the  confident  placing  of  “X”- 
ware  between  “.Agua  F'ria”  and  “F  rijolito”  and  the  degenerate  lot  at  the  upper,  or 
closing  end  of  the  series.  Only  at  this  stage  of  the  investigation  were  numbers  given 
to  the  types:  “.Agua  F'ria”  being  called  Glaze  I;  “X”-ware,  Glaze  II;  “Frijolito,” 
(Taze  III;  “Pajaritan,”  Glaze  IV;  “Pecos  White,”  Glaze  V;  the  degenerate  stufi, 
(daze  VI.  Publication  was  made  on  this  basis, ^ and  the  numerical  terms  have  been 
employed  in  all  subsequent  field  notes  and  repcjrts  of  the  Pecos  Fixpedition. 

d'he  division  of  the  Glaze  ware  of  Pecos  into  six  chronologically  sequent  types 
is  a very  convenient  and,  superficially,  satisfactory  arrangement.  F'or  some  time  I 
was  very  proud  of  it,  so  much  so,  in  fact,  that  I came  to  think  and  to  write  about  the 
types  as  if  they  were  definite  and  describahle  entities.  They  are,  of  course,  nothing  of 
the  sort,  being  merely  useful  cross-sections  of  a constantly  changing  cultural  trait. 
Most  types,  in  reality,  grew  one  from  the  other  by  stages  well-nigh  imperceptible. 
My  grouping  therefore  amounts  to  a selection  of  six  recognizable  nodes  of  indi- 
viduality; and  a forcing  into  association  with  the  most  strongly  marked  or  “peak” 
material  of  many  actually  older  and  younger  transitional  specimens.  Such,  at  least, 
is  my  present  opinion,  for,  as  will  be  brought  out  in  discussion  of  the  types,  I can  see 
no  evidence  that  there  were  any  abrupt  mutations  during  the  long  career  of  Pecos 
Glaze.  This  pottery  did  not  stand  still;  through  some  three  centuries  it  underwent  a 
slow,  usually  subtle,  but  never-ceasing  metamorphosis.  Record  of  its  life  is  of  course 
the  aim  of  the  present  study.  The  story  should  be  in  narrative  form,  and  such  an 
account  must  eventually  be  written.  But,  to  gain  sufficient  information  to  permit  a 

* Kidder,  M.  .A.  and  A.  V.,  1917. 
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running  account,  one  must  transect  here  and  there,  not  only  to  study  trends,  but  in 
order  to  present,  by  way  of  evidence  and  for  the  practical  purposes  of  field  archae- 
ology, still-pictures,  so  to  speak,  of  the  material  at  a series  of  points. 

In  the  first  part  of  this  volume  I treat  what  may  be  called  the  gross  aspects  of 
the  pottery  found  at  Pecos:  vessel-form,  surface  color,  decoration.  The  second  part 
concerns  the  technological  characteristics  of  the  wares.  It  is  by  Miss  Anna  O.  Shep- 
ard, of  the  Laboratory  of  .Anthropology  at  Santa  Fe,  who,  by  courtesy  of  Director 
j.  L.  Xusbaum,  has  been  permitted  to  undertake  the  studies  of  clays,  tempering 
materials,  slips,  and  pigments  the  results  of  which  constitute  Part  M of  this  report. 
.Miss  Shepard’s  contribution  opens  up  a field  of  ceramic  research  which  has  long 
been  recognized  as  important,  but  which  has  to  date  remained  relatively  little  de- 
veloped. I'hat  the  technological  investigation  constitutes  a very  real  advance 
becomes  clear  if  one  understands  the  peculiar  role  which  pottery  has  played  in 
Southwestern  archaeology. 

When  pueblo  ruins  first  came  under  investigation,  pottery  was  considered  as 
merely  one  among  many  manifestations  of  culture.  The  needs  of  the  students  of  that 
time  were  therefore  adequately  served  by  broad  classifications,  based  upon  the  most 
obvious  attributes.  Only  perfect  specimens  were  sought;  few,  if  any,  sherds  were 
brought  in  by  expeditions,  nor  were  they  so  much  as  mentioned  in  the  majority  of 
the  earlier  reports.  Even  when  a closer  focussing  of  interest  upon  pottery  led  to  the 
undertaking  of  morphological  and  developmental  studies,  there  was  no  immediate 
need  for  consideration  of  sherds,  nor  for  going  below  the  surface  of  the  whole  vessels. 
ITit  eventually  it  was  found  that  such  studies  not  only  required  more  evidence  than 
was  provided  by  complete  pieces,  but  that  chronological  relationships  must  also  be 
more  clearly  understood.  I'he  desired  increase  in  bulk  of  material  could  only  be 
brought  about  by  the  gathering  of  the  hitherto  neglected  fragments;  and  time  factors 
could  most  satisfactorily  be  gauged  by  stratigraphic  excavation.  Both  these  activi- 
ties forced  field  archaeologists  to  turn  their  attention  from  graves  and  buildings, 
which  produced  limited  numbers  of  whole  pots,  to  rubbish  heaps  and  middens, 
which  yielded  great  quantities  of  sherds,  and  which  also  offered  the  best  opportunity 
for  recovery  of  stratigraphic  data. 

Classifications  of  greater  refinement  now  became  possible;  ceramic  periods  be- 
gan to  be  recognized.  Concurrently,  there  was  a natural  growth  of  interest  in  the 
geographical  range  of  the  newly  established  types  and  in  their  chronological  interre- 
lation. These  problems  can  most  cheaply  and  quickly  be  attacked  by  means  of  the 
surface  sherd  survey,  a process  which  gives  information  as  to  the  typical  wares  of 
any  given  site  and,  by  the  cross-ties  provided  by  traded  materials,  as  to  its  date  rela- 
tive to  other  ruins,  d'he  surface  survey,  like  stratigraphic  excavation,  results  in  ac- 
cumulation of  enormous  numbers  of  fragments. 

b'rom  the  foregoing  it  will  readily  be  grasped  that  the  Southwestern  archaeolo- 
gist nowadays  deals  with  sherds  far  more  than  with  complete  vessels.  His  observa- 
tions, accordingly,  must  not  only  be  refined,  but  his  deductions  must  also  be  based, 
to  a certain  extent,  upon  new  categories  of  evidence.  \’essel  shape,  for  example,  can 
seldom  be  determined  with  accuracy  from  sherds;  and  therefore  the  shapes  of  parts 
of  vessels,  such  as  rims  and  bottoms,  become  elements  of  importance.  Decoration, 
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likewise,  often  eludes  restoration  from  small  fragments;  and  study  of'  design  gives 
way  to  consideration  of  styles  of  painting  and  color  combinations.  Use  of'  these  more 
subtle  criteria  has  forced  students  of  Southwestern  ceramics  to  place  increasing  re- 
liance upon  the  “feel”  and  the  “look”  of  wares.  Such  qualities  are  doubtless  of  value, 
particularly  to  persons  gifted  with  an  acute  pottery  sense;  they  are,  however,  matters 
of  individual  and,  to  a considerable  degree,  subjective  perception.  Moreover,  they 
cannot  adequately  be  expressed  in  words  or  even,  as  a rule,  by  the  best  of  illustra- 
tions; so  that  conclusions  drawn  from  them  must  be  taken  by  other  workers  largely 
on  faith.  Hence  the  very  general  desire  of  Southwesternists,  most  recently  voiced  by 
Hargrave,'  for  the  establishment  of  additional  criteria  for  pottery  classification, 
criteria  which  shall  be  applicable  to  fragmentary  material,  which  shall  be  objective, 
measurable,  and  above  all  recordable.  The  late  \\  esley  Bradheld  was  the  first 
clearly  to  sense  this  need.  It  was  he,  indeed,  who  encouraged  Miss  Shepard  to  under- 
take technological  research. 

The  requisite  new  criteria  can  probably  best  be  derived  from  the  technological 
properties  of  the  wares;  and  Miss  .Shepard’s  work  is  an  attempt  to  gauge  the  possi- 
bilities of  technological  research  as  an  aid  to  archaeology.  Her  results  speak  for 
themselves.  She  has,  it  is  true,  been  concerned  with  the  pottery  of  a single  site.  Hut 
the  variety  and  definiteness  of  the  ceramic  attributes  which  she  has  been  able  to 
recognize  and  describe,  indicate  that  similar  methods  will  be  widely  applicable. 
Technological  study  gives  us  precise  classihcational  criteria  which  provide  a means 
for  distinguishing  local  from  non-local  ingredients.  Imported  wares  can  thus  confi- 
dently be  identified  as  such;  and  their  exact  provenience  may  often  be  determined. 
Our  understanding  of  primitive  ceramic  processes  will  be  vastly  extended.  Research 
of  this  type  brings  into  .Southwestern  archaeology  an  element  of  honest  accuracy 
of  which  it  has  long  been  sorely  in  need. 

It  is  obvious  that  technological  observations  require  specialized  training.  The 
same,  of  course,  is  true  of  the  tree-ring  readings  involved  in  dendrochronology.  Both 
activities  will  have  to  be  carried  on  by  specialists.  But  it  is  probable  that  there  can 
be  isolated  certain  significant  technological  features  which  anyone  can  recognize 
and  use.  However,  like  all  innovations  which  serve  to  complicate  a science,  ceramic 
technology  will  prove  distasteful  to  some  who  find  it  beyond  their  ability  personally 
to  practise;  as  well  as  to  others  whose  preconceived  opinions  it  serves  to  contravert. 
On  the  other  hand,  there  is  danger  that  its  satisfactory  accuracy  may  lead  others  to 
swing  to  the  extreme  of  depending  entirely  upon  the  microscope  and  the  test  tube, 
neglecting  all  older  and  less  precise  methods  of  evaluation.  'Fhis  tendency,  however, 
can  be  counteracted  by  remembering,  as  archaeologists  must  always  do,  that  the 
objects  they  excavate  are  the  handiwork  of  man,  and  that  to  their  lifeless  substance 
human  beings  have  added  something  which  no  lens  can  reveal  nor  any  chemical  pre- 
cipitate. 

Technological  details  are  interesting  in  themselves,  but  they  must  have  histori- 
cal significance  to  justify  the  time  required  to  work  them  out.  .And  historical  sig- 
nificance the  technological  studies  of  Pecos  pottery  most  certainly  have.  Miss  .Shep- 


1932,  p.  9. 


I X T R O I)  L’  C T I O X 


xxiii 

ard’s  findings,  indeed,  have  raised  serious  problems  regarding  the  interpretation  of 
the  Pecos  pottery.  Two  years  ago  I had  written,  for  inclusion  in  the  present  volume, 
a discussion  of  the  development  of  the  local  decorative  art  based  on  the  supposition 
that  all  the  potterv  found  at  Pecos,  with  the  exception  of  a few  patently  imported 
pieces,  had  been  made  there.  I realized,  of  course,  that  certain  artistic  stimuli  had 
come  from  exterior  sources;  but  1 believed  that  in  general  the  ceramic  history  of  the 
pueblo  could  be  worked  out,  so  to  speak,  on  the  ground.  But  Miss  Shepard  has  now 
demonstrated  that  several  very  important  types  of  pottery  contain  ingredients 
which  could  not  possibly  have  been  procured  in  the  valley.  It  is  her  opinion  that  the 
thousands  of  vessels  concerned  were  brought  to  the  pueblo  in  manufactured  form. 

If  this  was  actually  the  case,  we  are  faced  by  the  necessity  for  a drastic  rear- 
rangement of  ideas  regarding  the  status  of  the  ceramic  industry,  not  only  at  Pecos, 
but  throughout  the  Southwest.  It  has  always  been  assumed  that  potting  was  one  of 
the  regular  househoki  tasks  of  every  Pueblo  woman;  that  each  town  was  in  this  re- 
gard self-sufficient.  But  if  whole  classes  of  pottery,  such  as  (daze  I and  Biscuit,  were 
imported,  we  must  postulate  an  extraordinary  volume  of  trade  and  allow  for  a com- 
pensating outward  flow  of  other  commodities.  Furthermore,  we  must  believe  that 
the  production  of  vessels  at  the  source  of  supply  was  much  greater  than  was  needed 
for  home  consumption,  in  other  words,  that  rudimentary  commercial  manufacturing 
was  practised.  And  if  this  took  place  in  the  Rio  Grande  it  may  have  occurred  in  other 
areas,  d'here  are,  indeed,  some  indications  to  that  effect.  It  has  always  for  example, 
been  hard  to  account  for  the  remarkable  homogeneity  of  certain  wares,  e.g.  Mesa 
\krde  Black-on-white,  Mimbres  Black-on-white,  Sikyatki  Polychrome.  These  con- 
ditions might  be  explained  by  mass-production,  as  it  were,  in  a few  centres.  And,  as 
far  as  Pecos  is  concerned,  such  a postulate  would  solve  the  puzzling  problem  of  the 
sudden  appearance  of  entirely  new  types,  e.g.  (ilaze  I,  and  Modern  painted  ('Fewa 
Polychrome). 

Pecos  may,  of  course,  have  been  unique  in  importing  much  of  its  pottery.  1 1 was 
a peripheral  town.  It  is  possible  that  its  nearness  to  the  Plains  resulted  in  the  loss  of 
the  supposedly  characteristic  Pueblo  custom  of  exclusive  home  manufacture  of 
vessels.  Taos,  similarly  situated,  and  further  un-Pueblo  in  lacking  a clan  system,  has 
apparently  been  without  a ceramic  industry  for  a long  time.  Perhaps  buffalo  pro- 
ducts hides,  sinew,  dried  meat — served  the  Pecos  as  a medium  of  exchange. 

If  the  groups  of  pottery  in  question  were  made  locally  of  foreign  materials 
difficult  questions  would  still  have  to  be  faced.  Why,  for  instance,  should  rock  from 
the  (jalisteo  Basin  and  tuff  from  the  Pajarito  be  secured  at  the  cost  of  long  journeys, 
when  substances  equallv  as  good  were  to  be  found  immediately  at  hand?  The  most 
plausible  explanation  would  be  that  people  from  those  regions  had  settled  at  Pecos 
and,  firmly  wedded  to  old  customs,  had  returned  to  their  former  ranges  to  acquire 
ingredients  considered  indispensable.  Or  the  introduction  of  a style  might  have  in- 
volved such  slavish  copying  of  the  prototype  as  to  require  use  of  identical  materials. 

Fnough  has  been  said  to  show  what  a bombshell  Miss  Shepard’s  findings  have 
thrown  into  the  research;  and  it  will  be  obvious  how  disastrously  they  have  wrecked 
the  complacent  conclusions  I was  on  the  point  of  issuing.  .As  a matter  of  fact,  because 
of  the  wider  horizons  opened  by  the  technological  study,  and  the  resultant  need  for 
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greater  knowledge  of  the  ceramic  situation  in  other  areas,  one  can  hardly  draw  con- 
clusions at  all.  But  many  new  problems  have  been  formulated  and  it  is  also  possible 
to  indicate  lines  of  research  which  should  lead  to  their  solution. 

In  an  earlier  paragraph  it  was  stated  that  the  surface  sherd  survey  is  at  present 
being  widely  employed,  d'his  method  of  acquiring  data  upon  the  distribution  of  pot- 
tery types  did  not  come  into  general  use  in  the  Southwest  until  about  1910.  Begin- 
ning in  that  year  Guernsey  and  the  writer  built  up  at  the  Peabody  Museum  what 
we  then  called  a “library  of  sherds”  from  northeastern  Arizona  and  from  the  country 
about  Santa  Fe.  At  the  same  time  Nelson  was  excavating  in  the  (ialisteo  Basin  and 
acquiring  information  for  historical  interpretation  of  his  stratigraphic  results  hy  col- 
lecting sherds  from  ruins  in  the  Galisteo  and  adjacent  regions.  In  191;  Kroeber 
began  and  in  1916  Spier  completed  the  first  really  thorough  and  comprehensive 
undertaking  of  this  sort,  a conspectus  of  the  archaeological  sites  of  the  Zuhi  district, 
d'heir  work,  of  which  stratigraphic  testing  of  rubbish  mounds  was  an  integral  part, 
first  clearly  demonstrated  the  great  value  of  the  intelligent  gathering,  laboratory 
study,  and  statistical  treatment  of  surface  materials.’ 

After  the  \\  ar  there  opened  a period  of  intensive  excavation  at  large  sites: 
Pueblo  Bonito  was  cleared  by  Judd  under  the  auspices  of  the  National  Geographic 
Society;  Hodge  worked  at  Hawikuh  for  the  Museum  of  the  .American  Indian;  Phil- 
lips -Academy’s  investigations  at  Pecos  were  carried  forward.  These  and  other  similar 
investigations  focused  the  attention  of  the  men  in  charge  upon  local  rather  than  upon 
general  or  even  regional  problems,  and  the  sherd  survey  fell  into  disuse  save  for  a 
reconnaissance  of  the  San  Juan  and  parts  of  the  Little  Colorado  drainages  made  by 
the  writer  in  192^  as  part  of  the  preparation  of  the  “Introduction”  (No.  1 of  the 
present  series). 

Toward  the  end  of  the  1920’s  need  began  to  be  felt  for  determination  of  the 
ranges  of  the  many  types  of  pottery  which  had  come  to  light  during  the  above-men- 
tioned excavations.  This  led  to  a recrudescence  of  surveying,  the  most  active  agen- 
cies being  the  Museum  of  Northern  .Arizona,  working  principally  in  the  San  Fran- 
cisco Mountain  and  Hopi  regions;  the  Laboratory  of  Anthropology,  operating  in  the 
I'pper  Rio  Grande;  and  (iila  Pueblo,  which  is  covering  the  entire  Southwestern 
held.  Sherds  from  something  like  12,000  sites  are  at  present  housed  in  these  three 
institutions. 

Even  before  sherd  surveying  was  taken  up  so  vigorously,  the  need  had  been 
felt  for  a uniform  nomenclature  of  pottery  types.  T he  hood  of  new  material  coming 
in  frcm  the  surveys  rendered  it  increasingly  essential.  From  the  early  days  of  South- 
western archaeology  descriptive  terms  for  decorated  wares  had  been  in  use,  e.g., 
“Black-on-white,”  “Black-on-red.”  As  regional  differences  became  apparent,  there 
developed  a tendency  to  apply  such  geographical  names  as  “Mesa  \ erde,”  “Chaco 
Canyon,”  “Pajaritan.”  Still  later,  when  it  was  seen  that  local  complexes  often  con- 
tained more  than  one  decorated  ware,  a sort  of  binomial  system  was  more  or  less 
haphazardly  employed.  In  1924,  for  example,  I call  certain  Hopi  pottery  “Jeddito 
A’ellow,”  but  in  the  same  publication  I referred  to  another  Hopi  ware  as  “Sikyatki,” 

* Kroeber,  1916;  Spier,  1917. 


I X T R O D L'  C T I O X 


XXV 


without  a descriptive  qualiherd  At  the  Pecos  Conference  of  1927  the  matter  of 
names  was  discussed  and  general  agreement  was  reached  that  those  present  should 
“consider  the  advisability  of  a binomial  ware-nomenclature;  the  first  name  to  be 
indicative  of  the  locality  of  highest  development,  the  second  a technically  descrip- 
tive term;  for  example,  Sikvatki  yellow,  Mimbres  black-on-white,  L pper  Rio 
Grande  incised,  etc.’’-  The  question  came  up  again  at  the  Pecos  Conference  of  1929; 
and  at  the  Globe  Conference  of  1930  the  binomial  system  was  definitely  adopted. 
There  was  also  formulated  a series  of  recommendations  for  the  naming  and  descrip- 
tion of  types  and  for  the  preservation  of  type-specimens."^  The  method  has  generally 
been  followed. 

The  most  recent  contribution  to  nomenclature  is  the  paper  by  Hargrave  on  the 
Hopi  and  San  Francisco  mountain  regions,  in  which  forty  pottery  types  are  grouped 
by  “orders,’’  “wares’’,  and  “genera’’.-'  This  is  not  the  place  to  discuss  the  very 
questionable  desirability  of  so  close  a patterning  of  archaeological  upon  biological 
taxonomy,  nor  to  argue  that  it  is  much  too  early  in  the  game  to  determine  with  any 
assurance  the  genetic  relationships  implied  bv  Hargrave’s  assemblages.-'’  It  is  evi- 
dent, however,  that  binomial  designation  is  a practical  and  convenient  method  for 
the  labelling  of  typological  units. 

The  new  system  was  designed  to  bring  order  into  the  rather  chaotic  situation 
obtaining  in  earlier  ceramic  literature.  But  it  has  resulted  in  a taxonomic  debauch. 
Colton  and  Hargrave,  who  are  at  the  moment  striving  to  straighten  out  the  present 
tangle  by  preparing  a check-list,  presumably  know  how  many  types  have  been 
named  during  the  past  five  years.  Certainly  no  one  else  does,  for  the  count  must  run 
into  the  hundreds.  Such  a multiplication,  which  is  comparable  to  what  was  brought 
about  in  biology  when  the  “splitters”  were  in  the  saddle,  has  been  greatly  deplored 
by  non-Southwesternists,  particularly  bv  teachers  of  archaeology,  who  find  them- 
selves unable  to  interpret  the  highly  specialized  current  literature  in  terms  of  South- 
western history  for  the  benefit  of  their  students.  There  has  been,  as  Roberts  shows  in 
his  recent  excellent  summary  of  conditions  in  Southwestern  archaeology,  a great 
deal  of  “v’iewing  with  alarm.”"  But  things,  on  the  whole,  are  really  not  as  bad  as  they 

' Kidder,  1924,  p.  93.  I have  emphasized  my  own  connection  with  sherd  surveying  and  the  devel- 
opment ot  the  nomenclature  of  Southwestern  pottery  in  order  that  what  follows  shall  not  be  construed 
as  indicating  fundamental  disbelief  in  the  value  of  surface  collecting  or  of  a systematic  terminology. 

- Kidder,  1927,  p.  490.  ^ Gladwin,  \V.  and  H.  S.,  1930,  a. 

' Hargrave,  1932.  See  also  Hargrave  and  Colton,  193?,  for  a statement  of  taxonomic  usage  rec- 
ommended b\-  the  Museum  of  Xorthern  Arizona. 

* ceramic  or  other  cultural  categorv,  a group  of  the  sort  we  are  accustomed  to  call  a type,  is  not 
an  entitv  comparable  to  a biological  species.  Species,  in  the  animate  world,  are  kept  pure  bv  the  infer- 
tilitv  of  hvbrids.  The  laws  of  cultural  genetics  impose  different  and  less  tangible,  though  perhaps  no  less 
stringent,  limitations.  These  laws  cannot  vet  be  formulated.  The  whole  studv  of  anthropologv  is,  in- 
deed, an  attempt  to  discern  their  nature  through  observation  of  their  operation.  But  certain  things  we 
already  know:  cultural  crosses,  far  from  producing  sterilitv,  often  result  in  markedly  increased  virility; 
cultural  parentage  is  not  achieved  by  simple  pair-mating,  but  may  be  the  result  of  anything  from  par- 
thenogenesis to  the  simultaneous  or  continuing  interaction  of  many  strains,  each  entering  into  the 
blend  to  a different  degree.  -A  most  illuminating  discussion  of  the  similarities  and  differences  between 
organic  and  cultural  evolution  has  been  presented  bv  Kroeber  (1931). 

® Roberts,  193^. 
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seem  to  many  outsiders.  Our  adolescent  discipline  ( 1 do  not  venture  to  call  it  a sci- 
ence) is  merely  sudering  from  growing  pains;  it  is  having  its  ceramic  measles.  The 
study  is  extraordinarily  complex,  materials  are  abundant,  workers  many,  judgments 
diverse.  Temporary  contusion  is  inevitable.  Hut  sound  classifications  and  valid  deduc- 
tions eventually  will  emerge.  And  in  justice  to  the  surveyors  and  namers  it  should 
be  stated  that  they  have  never  allowed  themselves  to  lose  sight  of  the  historical 
implications  of  their  work,  as  witness  the  Gladwins’  most  suggestive  chart  coverins; 
almost  the  entire  Southwest,  Mera’s  essay  on  Rio  Grande  origins,  and  Colton  and 
Hargrave’s  reconstruction  of  events  in  the  San  b'rancisco  Mountain  region.'  In  cer- 
tain ways,  however,  the  methodology  of  all  these  investigators  is  open  to  serious 
criticism. 

1 n the  first  place,  they  have  elevated  one  of  the  minor  techniques  of  archaeologi- 
cal field  practice  to  a position  of  undue  importance,  d'he  survey  is  at  best  no  more 
than  a cheap  and  quick  substitute  for  excavation.  It  is  useful  for  preliminary  recon- 
naissance of  little-known  areas  in  order  to  estimate  the  general  situation  and  to  lo- 
cate key  sites  for  intensive  examination.  Secondly,  when  excavation  of  such  sites 
has  been  carried  out,  surveying  may  again  be  undertaken  with  profit  for  the  purpose 
of  ascertaining  the  distribution  of  the  types  which  have  been  identified  and  de- 
scribed as  result  of  the  digging,  and  which  have  been  ranked  chronologically  by 
stratigraphy. 

Ceramic  types,  however,  cannot  satisfactorily  be  established  on  the  basis  of 
surface  sherds,  because  these  are  almost  always  so  small  as  to  prevent  proper  study 
of  vessel  shape  and  particularly  of  design;  and  also  because  one  can  never  be  certain 
that  groups  of  specimens  from  above-ground  constitute  unmixed  chronological 
samples.  Hence  no  final  determinations,  either  typological  or  developmental,  should 
be  made  from  survey  material  alone,  d'he  surveyors  will,  of  course,  aver  that  they  are 
not  making  final  determinations  and  that  their  conclusions  are  merely  working 
hypotheses.  But  great  numbers  of  types  have  recently  been  named  after  superficial 
examination  of  meagre  lots  of  fragments;  and  the  legitimate  use  of  the  hypothesis 
has  habitually  been  exceeded  by  the  logically  impermissible  founding  of  further 
hypotheses  upon  theories  untested  by  excavation. 

■An  equally  serious  fault  of  much  recent  work  is  failure  to  publish  adequate  de- 
scriptions of  types,  d'he  rules  established  at  the  Globe  Conference  expressly  provide 
that  types  should  be  described  in  detail-^  Colton  and  Hargrave,  in  setting  forth  the 
“Rules  of  Priority”  being  used  in  the  compilation  of  their  forthcoming  Handbook, 
postulate  that,  “the  type  must  be  sufficiently  well  described  that  the  description 
does  not  conflict  with  the  published  description  of  another  type.”'^  ’^'et  these  re- 
quirements have  practically  never  been  fulfilled,  as  can  be  proved  by  the  most  cur- 
sory examination  of  present-day  literature.  Sins  of  omission  have  preponderated: 
one  author  stresses  color  and  megascopic  observations  upon  paste  and  temper,  but 
ignores  decoration;  another  presents  excellent  color  plates  of  selected  pieces,  but 
condenses  verbal  description  to  the  vanishing  point;  a third  relies  on  photographs  of 

’ (iladwin,  W.  and  H.  .S.,  lyjs;  Mera,  ly.lt;  Colton  and  Hargrave  in  Bulletins  and  Museum  Motes 
ot  the  .Museum  ot  Northern  .Arizona. 

^ (iladwin,  W.  and  H.  S.,  1930,  a.  " Hargrave  and  Colton,  1935. 
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a half-handful  of  sherds  to  record  differences  between  types  which  he  names  and 
upon  which  he  bases  the  most  far-reaching  conclusions,  d’hese  gentlemen  are  un- 
doubtedly correct  in  feeling  that  pottery  types  are  definable  and  that  such  types 
should  he  used  as  basis  for  classiHcational  and  genetic  determinations.  They  haye 
not,  howeyer,  been  willing  to  excayate  larger  and  more  abundant  sherds  than  can 
usually  be  found  on  the  surface;  nor  to  undertake  meticulous  studies  of  yessel-shape, 
paste,  and  decoration.  .And  only  adequate  material  laborously  examined  can  yield 
\ alid  typological  results. 

Undue  haste  to  arriye  at  the  stage  of  synthesis  is  largely  to  blame.  There  has 
also,  I suspect,  been  an  unfortunate,  though  quite  human,  desire  for  priority.  Kach 
inyestigator  has  wished  to  haye  the  pet  terms  he  has  been  accustomed  to  use  legiti- 
mized by  publication.  It  is  also  irksome  to  have  another  man  skim  the  taxonomic 
cream  from  one’s  bowl.  For  this  reason  1 cannot  too  strongly  deplore  Hargraye’s 
attempt  to  introduce  the  biological  practice  of  bracketting,  after  the  type  appella- 
tion, the  name  of  the  accepted  sponsor.  His  desire,  of  course,  was  to  simplify  refer- 
ence. But  if,  as  has  been  the  case  in  biology,  it  becomes  a matter  of  credit  to  name 
types,  the  door  will  be  open  for  all  sort  of  riyalries,  disputes  as  to  priority,  half- 
cock  terminology,  “splitting.”  We  haye  opportunity  to  plan  our  work  intelligently, 
ayoiding  the  mistakes  and  profiting  by  the  successes  of  other  disciplines. 

Were  it  necessary  for  us  to  complete  our  study  of  Southwestern  history  in  a 
limited  time;  or  were  there  no  possibility  of  acquiring  excayated  materials,  the  sur- 
face suryey  would  of  course  become  the  principal  method  of  research,  and  those 
qualities  best  obseryable  in  surface  sherds  would  assume  outstanding  significance. 
Hut  we  are  under  no  pressure,  saye  that  exercised  upon  indiv  iduals  by  the  shortness 
of  human  life;  and  pottery  in  endless  amounts  can  almost  always  be  turned  up  by  a 
little  shov^elling.  d here  can  therefore  be  no  excuse  for  the  hasty  erection  of  theoreti- 
cal structures  upon  foundations  of  half-baked  typological  bricks.  1 1 is  natural  enough 
to  desire  concrete  returns  from  our  labor.  Historical  synthesis  is  our  ultimate  goal. 
Over-preoccupation  with  minutiae  brings  danger  of  narrowing  one’s  outlook  to  the 
point  of  futility.  .And  while  there  is  truth  in  the  old  saying  about  the  forest  and  the 
trees,  that  maxim,  it  should  be  noted,  refers  to  seeing  the  woods  but  not  to  under- 
standing how  and  why  they  grow.  We  must  realize  that  archaeology  cannot  be  done 
in  a hurry;  that  the  reading  of  the  fragmentary  record  of  the  past  cannot  be  other 
than  a long  and  arduous  task;  and  that  if  it  is  worth  doing  at  all  it  is  essential  that  it 
be  done  as  well  as  possible. 

d o return  to  the  matter  of  type  description.  Hargrave  has  performed  a signal 
service  in  listing  the  qualities  which  should  be  taken  into  account  in  setting  up  a 
new  type.*  He  emphasizes  technological  characteristics,  because  decorative  features 
cannot  be  studied  to  advantage  from  the  generally  small  and  often  badly  weathered 
sherds  found  on  the  surface  of  sites.  But  larger  sherds,  to  say  nothing  of  whole 
vessels,  are,  as  has  been  said,  to  be  got  by  digging;  and  careful  work  yields  surpris- 
ingly full  information  as  to  design,  even  from  very  fragmentary  material.  And  1 
believe  decoration  to  be  the  single  most  valuable  criterion  for  the  classification  of 


* Hargrave,  1932,  p.  9. 
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Southwestern  piottery,  as  well  as  for  tracing  the  descent  of  types  and  for  establish- 
ing collateral  relationships.  Whole  compositions,  and  perhaps  to  an  even  greater 
degree  the  elements  which  are  combined  to  form  them,  contain  a wealth  of  infor- 
mation tor  solving  the  difficult  problems  ot  Southwestern  pottery.  It  is  in  the  em- 
bellishment ot  vessels  that  ceramic  styles  are  most  emphatically  expressed.  Deco- 
ration was  one  ot  the  main  preoccupations  of  the  potter.  Hunzel’s  work  at  Zuhi  and 
Acoma  makes  this  very  clear.'  And  as  our  research  deals  with  an  individual  rather 
than  a tactory  product,  those  elements  which  were  ot  importance  to  the  craft- 
worker  herselt  are  of  correspondingly  great  significance  tor  unravelling  the  historv 
ot  her  cratt. 

It  is  to  be  doubted  that  Southwestern  potters  gave  very  great  thought  to  the 
ingredients  that  went  into  their  product.  Once  the  potter’s  art  had  become  tirmly 
established  in  the  Modified  Basket  Maker  period  there  were  apparentlv  no  further 
radical  changes  in  the  fundamental  processes  involved  in  turning  our  vessels.  Mix- 
ing of  clay  and  temper,  moulding,  decorating,  firing  are  practised  among  the 
Pueblos  of  today  essentially  as  they  were  a thousand  years  ago.  d'he  differences 
which  give  identity  to  the  multifarious  types  produced  in  the  long  course  of  .South- 
western history  have  been  brought  about  by  variations  in  the  superficial  charac- 
teristics of  wares — in  vessel  shape,  slip  color,  paint,  and  particularly  in  decoration 
- rather  than  by  intentional  modifications  in  the  unseen  and,  if  it  satisfied  a few 
essential  and  customary  requirements,  the  probably  more  or  less  unregarded  paste. 
Hence  such  technological  features  as  combinations  of  clays  and  tempering  mate- 
rials are  of  secondary  moment  to  the  archaeologist,  as  they  doubtless  were  also  to 
the  potter.  To  raise  them  to  the  rank  of  primary  classihcational  criteria,  as  Har- 
grave has  done,-  is  not  only  unsound  logicallv,  but  results  in  groupings  which,  if 
one  also  employs  biological  terminology  with  its  inherent  implications  of  genetic 
relationship,  are  positively  misleading.  For  example,  his  system  applied  to  the  Pecos 
materials,  would  place  (ilaze  I and  1 1 in  distinct  Orders,  because  the  one  is  tempered 
with  rock,  the  other  with  sand;  Glaze  I Red  and  (daze  I "'f  ellow,  which  are  so  closely 
related  that  in  a biological  classification  they  could  be  no  more  than  subspecies, 
would,  on  the  basis  of  their  differing  slip  colors,  be  assigned  to  separate  b'amilies. 
On  the  other  hand,  types  widely  separated  in  time,  and  presumablv  also  of  entirely 
unlike  cultural  antecedents,  would  find  themselves  in  the  same  (ienus. 

A further  reason  for  objecting  to  the  use  of  paste  for  major  groupings  is  that 
working  classifications  of  archaeological  materials  should  be  made  by  the  archae- 
ologist, for  he,  rather  than  the  technologist,  is  conversant  with  the  cultural  and  his- 
torical problems  toward  the  ultimate  solution  of  which  all  taxonomic  arrangements 
are  a preliminary  step.  But  the  general  archaeologist  is  not  competent  to  carry  out 
the  detailed  and  highly  specialized  studies  essential  for  accurate  determinations  of 
the  makeup  of  pastes,  nor  does  he  have  sufficient  knowledge  to  gauge  the  effects, 
upon  similar  ingredients,  of  different  firing  temperatures  and  kiln  atmospheres.  A 
little  learning  is,  in  ceramics,  a verv  dany^erous  thing.  Megascopic  observation,  as 
Niiss  Shepard  brings  our  in  her  section  of  this  book,  cannot  be  depended  upon  for 

! fargrave,  1932,  p.  8. 
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identification  of  clays,  tempers,  or  pigments.  -And  inaccurate  determinations  are 
worse  than  useless.  Until  such  time,  therefore,  as  the  technologists  shall  have  iso- 
lated significant  technological  characters  and  have  worked  out  methods  for  their 
recognition,  measurement,  and  recording  which  can  safely  be  used  by  persons  un- 
trained in  laboratory  technique,  archaeologists  should  confine  themselves  to  obser- 
vation of  the  surface  features  of  pottery. 

The  above  must  not  for  a moment  be  construed  as  indicating  disbelief  in  the 
value  of  ceramic  technology,  which  has  a significant,  indeed  an  essential,  role  to  play 
in  archaeological  research.  Its  proper  place  in  the  study  of  pottery  is  fully  explained 
bv  Miss  Shepard  in  the  introduction  to  F^art  Two;  and  its  application  to  specific 
problems  is  strikingly  illustrated  by  the  results  of  her  investigation  of  the  l^ecos 
wares. 

I^efore  proceeding  to  description  of  the  pottery  from  Pecos,  it  is  necessary  to 
say  a word  regarding  nomenclature.  Binomial  designations  of  pottery  types  are  now 
generally  employed.  1 have  therefore  naturally  wished  to  adopt  that  usage.  A et  for 
the  purpioses  of  this  book,  it  did  not  seem  wise  to  do  so.  In  treating  the  Glaze  types, 
for  instance,  I could  have  conformed  to  established  practice  only  by  sacrificing  the 
numbers  1,  II,  III,  etc.,  because  the  Globe  Conference  expressly,  and  very  sensibly, 
discouraged  recognition,  in  nomenclature,  of  time  factors.  But  the  numbers  so 
clearlv  and  conveniently  express  the  chronological  relationships  of  the  Pecos  ma- 
terial that  1 was  most  loath  to  give  them  up.  .An  even  worse  difficulty  would  have 
arisen  had  1 permitted  myself  to  assign  to  each  type  a name,  d'he  Globe  system 
calls  for  a specific  geographical  term  which,  though  it  need  not  necessarily  designate 
the  spot  where  the  type  was  first  found  or  its  area  of  greatest  density,  should  never- 
theless, it  seems  to  me,  be  reasonably  indicative  of  some  nuclear  locality.  But  my 
knowledge  of  the  general  ceramic  situation  in  the  Rio  Grande  was  not  sufficient  to 
identify  such  nuclei.  Furthermore,  I did  not  wish  to  fix  in  the  literature  names  for 
more  or  less  arbitrarily  delimited  chronological  subdivisions  of  material  from  a single 
site,  in  face  of  the  obvious  possibility  that  such  subdivisions  would  not  prove  valid 
for  the  region  as  a whole. 

The  difficulty  has  happily  been  solved  by  the  appearance  of  Mera’s  paper  upon 
the  Rio  Grande  Glazes,  in  which,  on  the  basis  of  a surface  sherd  survey  of  the  entire 
area,  he  has  gathered  all  recognizable  types  into  six  sequent  lettered  groups  ( thereby 
avoiding  confusion  with  the  Pecos  numbers),  and  has  applied  to  each  type  and  su- 
type  a binomial  designation.'  There  is  thus  provided  a general  nomenclature  by 
means  of  which  Pecos  pottery  can  be  related  to  and  integrated  with  Rio  Grande 
ceramics  in  general.  .And  I am  also  relieved  of  the  fear  that  the  numbered  Pecos 
types  might,  because  of  their  elaborate  description  in  this  book,  come  to  be  con- 
sidered characteristic  of  all  Rio  Grande  ruins,  thereby  bringing  about  too  early  a 
crystallization  of  opinion  regarding  a ceramic  situation  much  more  involved  than 
exists  at  I^ecos  or  any  other  single  pueblo.  It  is  accordingly  possible  to  continue, 
with  a clear  conscience,  the  very  handy  and  expressive  use  of  numbers.  In  the  text 
each  type  is  provisionally  identified  with  one  of  Mera’s  named  types.  Fhe  following 
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fable  makes  clear  the  interlocking  ot  the  Mera  and  Pecos  terminologies;  it  also  lists 
the  names  which  Mera  has  applied  to  certain  Black-on-white  types  which 

were  described  by  Amsden  in  the  hrst  volume  of  this  report.  Miss  Shepard  and  1 have 
decided  to  retain,  in  the  present  text,  all  but  one  ot  the  original  Amsden  names,  in 
order  to  preserve  uniformity  of  nomenclature  in  the  two  volumes,  and  also  because 
Mera’s  types  may  not  prove  to  be  exactly  identical  with  those  from  Pecos.  In  the 
same  table  1 have,  in  order  to  conform  to  binomial  practice,  suggested  new  terms  for 
the  two  Biscuit  wares. 


Mera  (193,1) 

Group  .A 

■Agua  Fria  Glaze-on-red 

Arenal  Glaze-polychrome 

San  Clemente  Glaze-polychrome 

Cieneguilla  Glaze-on-vellow 

Group  B 

Fargo  Glaze-on-yellow 

Fargo  Glaze-polychrome 

Group  C 

Kspinoso  Glaze-polychrome 

Group  1 ) 

San  Fazaro  Glaze-polvchrome 

Group  K 

Puaray  Glaze-polychrome 

Pecos  Glaze-polychrome 

Frenaquel  Glaze-polvchrome 

Group  F 

Kotyiti  Glaze-polychrome  or  Glaze-on-red. 
Cicuye  Glaze-polvchrome  or  Glaze-on-red. 

Mera  (1935) 

Santa  Fe  Black-on-white 

Galisteo  Black-on-white 

Wiyo  Black-on-white 

New  designations 

Rowe  Black-on-white 

Abiquiu  Black-on-gray 

Bandelier  Black-on-grav 


Pecos 

Glaze  I 
.(daze  1 Red 
. \’ery  rare  (see  p.  363) 

. \’ery  rare  (see  p.  69) 

Glaze  1 A’ellow 
(daze  1 1 
(daze  1 1 

(daze  11  with  red  ext.  dec. 
(dazes  11-111 

. Fate  Glaze  1 1 to  earlv  Glaze  1 1 1 
Glazes  I II-IV 
(dazes  1 1 1 and  1\ 

Fate  (jlaze  1\  and  (daze  \ 

. Absent 
. (jlaze  ^ 

. Absent 
(jlaze  ^ I 
. Glaze  ^ 1 

.Minor  variant  of  Glaze  \ 1 

Pecos  \'alley  (Amsden,  \’ol.  I) 
. Blue-grav  Black-on-white 
Crackle  Black-on-white 
. Biscuitoid,  Clay 

Old  designations 
Fate  Crackle  Black-on-white 
. Biscuit  A 
Biscuit  B 


The  drawings  of  designs  are  bv  Mrs.  Chadwick.  They  are,  as  nearly  as  possible, 
exact  copies,  preserving  all  irregularities  of  line,  “runs”  of  the  glaze,  and  mistakes 
of  the  decorator.  Missing  parts  of  designs  are  indicated  by  broken  lines.  Where 
small  sherds  are  lacking,  or  where  a lost  fragment  obviously  bore  a repetition  of  an 
element  seen  on  another  part  of  the  vessel,  the  design  has  been  restored  in  order  to 
render  the  illustrations  as  clearly  comprehensible  as  possible,  but  this  was  never 
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done  where  any  reasonable  doubt  existed.  A list  of  the  catalogue  numbers  of  all 
specimens  figured  is  on  hie  at  Andover,  so  that  should  question  arise  regarding  the 
accuracy  of  any  reproduction,  the  original  piece  may  be  consulted.  Throughout  the 
illustrations,  red  pigment  is  represented  by  hachure,  except  as  otherwise  noted. 

During  the  reading  of  the  proof  it  has  been  found  that  I have  spelled  Tsia  dif- 
ferently from  Miss  Shepard,  who  writes  this  name  Zia. 


PART  0\K 


GLAZK,  UNDKCORATED  SMOOTH,  CULINARY, 
A N D r R A D i : A R L S 

r H K G I.  A Z K S 
GLAZK  I REI)i 

Glaze  I,  as  is  implied  by  its  designation,  was  the  first  glaze  decorated  ware  to 
become  a major  element  in  the  Pecos  ceramic  complex.  Previous  to  its  rise  Glaze 
vessels  were,  it  is  true,  in  limited  use  at  the  pueblo-;  a glaze-like  paint,  indeed,  was 
not  unknown  at  the  still  older  Forked  Lightning  village.-^  Hut,  as  will  be  shown, 
these  earlier  Glazes  were  almost  certainly  not  of  local  or  even  of  regional  manufac- 
ture; nor,  presumably,  were  they  directly  ancestral  to  I^ecos  Glaze  I.  The  vexed 
question  of  the  origin  of  the  latter  type  will  be  considered  in  another  section.  Here 
it  suffices  to  say  that  Glaze  I made  its  appearance  suddenly  and  in  fully  perfected 
form,  inaugurating  the  long  career  of  glaze  decorated  ware  at  Pecos,  a career  which 
was  actually  an  unbroken  development,  but  which,  as  was  stated  in  the  Introduction, 
has  for  convenience  of  description  arbitrarily  been  divided  into  a series  of  sequent 
periods,  each  one  characterized  by  a type  of  pottery  different  from  that  which  came 
before  and  that  which  followed  after. 

Glaze  1 was  first  recognized  as  a distinct  type  in  1911.  During  that  year  Mrs. 
Kidder  and  I found,  at  a ruin  in  the  village  of  Agua  Fria,’*  near  Santa  Fe,  glaze 
decorated  sherds  which  were  unlike  the  Glazes  of  the  large  sites  on  the  Pajarito 
Plateau.  We  called  them  “Agua  Fria  Schoolhouse  ” ; a short  description  appeared 
in  191  We  inferred,  from  their  occurrence  at  a relatively  small  site,  from  their 
association  there  with  Black-on-white  pottery,  and  from  their  geometric  decoration, 
that  they  were  early,  d'his  guess  was  soon  confirmed  by  Nelson’s  excavations  in  the 
pueblos  of  the  Galisteo  Basin.  His  stratigraphic  tests  proved  conclusively  that  this 
was  the  first  of  the  native  Rio  Grande  Glazes.  He  very  sensibly  repudiated  the 
cumbersome  name,  “Agua  P'ria  Schoolhouse,”  and  published  a description  in  which 
he  grouped  it  with  some  forms  of  what  I subsequently  classed  as  Glaze  II  in  his 
category  of  “Two-color  Glazed  Wares.”'’  When,  however,  the  material  from  the 
tests  at  Pecos  was  studied,  it  became  evident  that  there  were  significant  differences 
between  the  various  elements  of  the  two-color  category.  Nelson’s  nomenclature 
was,  therefore,  refined.  Glaze  I was  separated  from  Glaze  II,  and  Glaze  I itself  was 

' Comparable  to  Mera’s  “Agua  Kria  (ilaze-on-red.  ” 

Heshotauthia  Polychrome;  see  p. 

^ A variety  of  St.  Johns  Polychrome;  see  p.  362. 

■*  Ruin  No.  2 of  the  Laboratory  of  Anthropology  survey. 

® Kidder,  1915,  p.  448.  ® Nelson,  1916,  p.  172. 
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divided  into  Red  and  'b  ellow  phases.'  The  latest  contribution  is  the  paper  in  which 
Mera  names  material  comparable  to  l-*ecos  (daze  I Red,  “Agua  b'ria  Glaze-on-red 
that  comparable  to  Pecos  (daze  I "^'ellow,  " Cieneguilla  Glaze-on-yellow  or  poly- 
chrome.” d'hese  two  types,  with  two  variants,  ‘‘Arenal  (jlaze-polychrome ” and 
“San  Clemente  (daze-polychrome,”  he  places  in  his  (jroup  .A.- 

(daze  ! Red  and  (daze  1 Yellow  are  here  described  separatelv,  tor  though  they 
are  closely  similar  in  technology  and  in  decoration,  they  had  different  careers.  Red 
passed  out  of  use;  Yellow  persisted,  ultimately  giving  rise  to  Glaze  11.  During  the 
preparation  ot  this  book  evidence  came  to  light  which  made  it  seem  desirable  also 
to  isolate  a small  group  ot  material  representing  the  latest  (jlaze  I Red.  This  has 
been  called  (daze  1 Red,  Local  Type.  Its  description  tollows  that  ot  Glaze  I A’ellow. 

■At  the  beginning  ot  the  (daze  1 period.  Red  predominated  very  strongly  over 
ATllow.  During  a short  time,  indeed,  I believe  that  it  held  the  held  alone,  for  the 
lowest  strata  of  the  large  Glaze  I rubbish  bed  on  the  North  Terrace  yielded  no 
^ ellow  at  all.  Nelson’s  San  Cristobal  midden  showed  a like  condition."  I he  A’ellow 
phase,  however,  very  soon  put  in  an  appearance.  In  most  earlv  Glaze  deposits  it 
ranges  trom  only  2 or  to  a maximum  of  not  more  than  io%.  It  did  not  reach 
parity  with  Red  until  a little  more  than  halt-way  through  the  Glaze  I period. 
I hereafter  A’ellow  went  dehnitely  into  the  lead,  and  bv  the  opening  ot  the  (daze  II 
period.  Red  had  declined  heavily  in  relative  abundance.  The  best  time  for  both 
wares,  the  heyday,  so  to  speak,  of  (daze  I,  was  when  Red  stood  at  about  Jo%  and 
A ellow  at  about  30%.  1 he  sherds,  both  Red  and  A’ellow,  trom  any  deposit  or  strati- 
graphic cut  showing  these  approximate  proportions  are  somewhat  finer  in  color 
and  decoration  than  those  trom  older  layers;  and  they  are  distinctly  superior  to 
material  trom  the  subsequent  horizons  in  which  A’ellow  preponderates. 

(teneral  Characteristics' 

bwo-color:  decoration  in  black  glaze  on  a dark  red  background."  The  red  slips 
are  in  the  darker  range  or  shades"  ot  red-orange  or  orange-red  mixtures.  .Although  no 

' Kidder,  .M.  .A.  and  .A.  1917.  This  anci  the  above-quoted  descriptions  (Kidder,  iqif;;  Nelson, 

1916),  together  with  a paper  bv  .Mera  (1933),  constitute  the  only  published  material  upon  Glaze  I. 
Nelson’s  collections  from  the  (lalisteo  Basin  and  nearby  sites  are  in  the  .American  .Museum  ot  Natural 
History,  New'  A’ork;  the  Pecos  specimens  are  at  .Andover  and  in  the  .Museum  ot  New  .Mexico,  Santa 
Fe;  extensive  sherd  c<dlections  have  been  made  by  H.  P.  Mera  tor  the  Laboratory  ot  .Anthropol- 
ogy, Santa  be;  a small  but  fine  lot,  excavated  by  E.  H.  Morris  trom  sites  near  Santa  Fe,  is  in  the  Uni- 
versity ot  Colorado  .Museum  at  Boulder. 

^ Mera,  1933.  ^ Nelson,  1916,  p.  i6b.  Stratum  9. 

■’Miss  Shepard’s  technological  description  ot  (haze  I Red  will  be  tound  on  pp.  498-501. 

^ The  Ridgway  (1912)  standards  are  used  throughout  this  volume  to  describe  specific  colors. 
Ridgeway  color-names  are  capitalized  and  tollowed  by  their  serial  ilesignations  in  brackets;  the  names 
ot  colors  used  in  a more  general  sense  are  not  capitalized,  e.g.,  “This  is  a red  ware,  the  slip  is  normally 
Hay’s  Russet  (7'k.).’’ The  slip  colors  (Ridgway)  of  the  various  types  are  included  m Miss  Shepard’s 
technological  descriptions. 

® .A  shade,  according  to  Ridgway  (1912,  pp.  16,  17)  is  “any  color  (pure  or  broken)  darkened  by 
shadow-  or  (in  the  case  of  pigments)  by  admixture  of  black;  exactly  the  opposite  ot  as,  a medium, 
dark,  or  very  dark  (dusky)  shade  ot  red.  .A  tint  is  any  color  weakened  by  high  illumination  or  (in  the 
case  ot  pigments)  by  admixture  of  white;  as,  a deep,  medium,  light,  pale  or  delicate  (pallid)  tiyit  ot  red.  ’’ 
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two  pieces  are  ot  exactly  the  same  color,  the  general  elfect  of  a number  of  bowls  or 
fragments  laid  out  together  and  viewed  en  masse  is  one  of  uniformity.  It  is  also  very 
agreeable,  for  the  color  is  rich,  and  the  black  decoration  contrasts  pleasantly  and 
quietly  with  the  red  surface  upon  which  it  is  applied.  Dark  firing  clouds  are  often 
present,  but  as  their  edges  fade  through  the  browns  into  the  normal  red,  they  do 
not  constitute  a serious  blemish.  Glaze  1 Red  is,  to  me,  the  most  satisfying  type  of 
Pecos  pottery,  with  the  possible  exception  of  Glaze  I\k 

d’he  slip  is  very  thin,  so  light  a coat,  indeed,  that  it  cannot  be  distinguished,  in 
section,  even  with  the  aid  of  a hand-glass.  I have  accordingly  sometimes  wondered 
if  it  might  not  be  a well-smoothed  unslipped  surface.  But  Miss  Shepard  presents 
good  evidence  that  a slip  was  actually  applied  Gee  p.  72).  At  all  events,  the  slip 
amalgamates  so  well  with  the  paste  that  it  never  flakes,  and  very  rarely  “crackles,” 
which  means,  I presume,  that  it  must  have  almost  identically  the  same  physical 
properties  as  the  paste.  Minute,  shiny  particles  are  sometimes  to  be  seen  in  the 
slip,  but  much  more  rarely  than,  and  never  so  thicklv  sown  as  in.  Glaze  I Red, 
Local  Type  (see  p.  72).  The  finish  is  normally  admirably  smooth,  but  never 
glossy.  Marks  of  the  rubbing  stone  are  seldom  seen. 

Howls  were  obviouslv  hred  in  the  inverted  position,  for  hre-clouds  only  occur 
on  their  exteriors.  The  clouds  are  black,  often  slightly  yellowish  or  whitish  at  their 
centres;  at  the  edges  they  shade  off  through  gray  to  brown. 

I'he  glaze  is  always  an  attractive  and,  at  its  best,  a very  beautiful  substance. 
In  common  with  all  the  Rio  Grande  glazes,  it  does  not  sink  into  the  slip,  but  rather 
lies  upon  it,  so  that  a finger  rubbed  lightly  across  the  lines  can  sense  the  difference 
in  elevation.  This,  however,  is  the  thinnest  and  flattest  of  all.  It  hred  exactly  as 
applied  without  spreading  or  running.  Its  color  is  jet  black  where  heavy,  brownish 
where  brushed  out  thin.  It  surface  is  marked  by  many  almost  microscopic  blisters 
which  give  it  a slightly  “slaggy”  effect.  Where  it  is  particularly  heavily  applied  it 
often  draws  together  into  very  characteristic  little  flar  beads. ^ The  luster  varies 
considerably,  often  on  the  same  vessel,  some  lines  being  brilliant,  others  duller 
(producing  a “varnishy”  effect);  still  others  are  entirely  dull.  Even  where  there  is 
no  luster  at  all,  its  thickness,  and  the  fact  that  it  stands  out  on  the  slip  in  low  relief 
prevents  confusion  between  it  and  the  various  dull  paints. 

One  point  remains  to  be  considered — crusting  of  the  glaze.  Many  vessels  and 
sherds  have  a whitish  deposit  adhering  to  them,  particularly  along  the  lines  of  the 
glaze  paint.  Some  of  this  is  lime  accumulated  after  burial,  which  can  be  removed  by 
immersion  in  hydrochloric  acid:  no  amount  of  acid,  nor  the  most  diligent  scrubbing, 
however,  will  eliminate  from  the  glaze  some  forms  of  white  crust.  This  substance 
does  not  occur  on  the  slip,  but  appears  to  be  thoroughly  amalgamated  with  the 
vitreous  body  of  the  glaze,  it  is  possibly  the  result  of  some  native  impurity  baked 
in  during  the  original  firing.  It  occurs  to  a greater  or  less  extent  on  glaze  of  all 
periods. 

' “ Beading”  ot  the  glaze  would  seem  to  be  due  to  some  chemical,  or  perhaps  physical,  quality  of 
the  red  surface  underlying  it,  tor  it  never  appears  upon  the  contemporaneous  Glaze  I Yellow,  or  even 
upon  later  red  types. 
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\’ESSEL  SHAPES 

(jlaze  I Red  appears,  at  I^ecos,  in  but  two  forms;  bowls  and  ollas.  1 hav^e  nev’er 
seen  even  a sherd  of  a ladle,  mug,  cup,  canteen,  pitcher,  or  of  any  eccentrically 
shaped  vessel. 


I'ia.  I.  (daze  I Red.  ^’essel  shapes.  <?,  c:  Earge  bowls.  Small  bowl,  c/.-  Olla.  (i/6) 


BOWLS 

d'here  are  two  sorts  of  bowls:  the  large  and  the  small,  large  bowls  being  by  far 
the  more  common. 

Large  bowls  are  remarkable  for  trueness  of  moulding  and  uniformity  of 
dimensions.  In  both  these  qualities  they  are  in  striking  contrast  to  the  ill-shaped 
and  variably  sized  Black-on-white  bowls  which  preceded  them  chronologically  at 
this  pueblo.  .As  the  outline  drawings  and  the  photographs  show  (figs,  i,  c;  3;  4, 
a,  ^),  they  are  evenlv  rounded  from  rim  to  rim,  there  being  no  Hattening  at  the  bot- 
tom. d'he  point  of  greatest  diameter  is  at  or  a trifie  below  the  lip.  d'he  rim  is  “ direct,  ” 
that  is  to  say,  the  body  wall  rises  to  the  lip  with  neither  Hare  nor  constriction, 
thickening  or  thinning.*  I'he  /ip  is  gently  rounded  (fig.  2,  a-c),  fiattish  with  rounded 
corners  {(/-/),  often  truly  flat  (g-i).  The  bowls  are  extraordinarily  uniform  in  size. 
In  the  forty-odd  examples  sufficiently  complete  for  accurate  measurement,  there  is 
a variation  in  diameter  of  only  inches,  the  smallest  being  10^  inches  across, 
the  largest  13^^.  The  majority  are  between  and  inches;  the  average  of 

the  lot  is  inches.  In  depth  the  uniformity  is  equally  striking,  extremes  being 

* The  term  “rim”  is  used  to  describe  that  part  of  a vessel  which  adjoins  the  orifice.  The  “lip”  is 
the  terminal  edge  of  the  rim. 
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4X  and  5^  inches,  the  average  4^.  The  average  orifice-depth  i)idex^  is  very  close  to 
.40;  the  shallowest  bowl,  relative  to  its  width  at  the  lip,  is  .37,  the  deepest  .44.  "Fhe 
average  capacity  is  a trifie  less  than  6 dry  quarts  (6.6  litres).  The  thickness  ot  the 
walls  hardlv  varies  at  all  from  ^ of  an  inch,  and  any  given  piece  is  ol  almost  exactly 
the  same  gauge  trom  bottom  to  lip.  The  thinnest  sherd  I have  encountered  measures 
^2,  the  heaviest  yf  ot  an  inch. 

bowls  (hg.  I,  b).  Our  three  specimens  measure  8_jT,  8 and  7 inches 
in  diameter,  with  depths  of  3^  and  3F4  inches;  orifice-depth  indices  are  ac- 
cordingly .45,  .39,  .46.  The  two  larger  ones  have  a capacity  of  about  2 dry  quarts 
(2.2  litres),  the  small  one  holds  i dry  quart  (i.i  litre.)  The  sides  ot  all  three  rise  a 
little  more  steeply  than  do  the  walls  of  the  large  bowls;  rim  section  and  thickness  ot 
wall  are  the  same  as  in  large  bowls. 


Fig.  2.  (jlaze  I Red.  Bowl  rim  profiles.  There  is  pertect  gradation  from  rounded  to 
flat  lips.  Note  uniformity  ot  curve  of  vessel  walls.  (1/2) 


OLL.4S 

The  decorated  olla,  or  water  jar,  which  was  very  seldom  made  at  Pecos  in 
Black-on-white  ware,  which  apparently  was  entirelv  absent  trom  Biscuit  A,  and 
rather  uncommon  in  Biscuit  B,  came  into  its  own  during  the  Glaze  periods.  We 
have,  however,  extremely  tew  pertect,  or  even  reasonably  complete,  specimens, 
because  the  Pecos  almost  never  buried  such  vessels  with  the  dead;  and  we  recovered 
little  restorable  pottery,  either  bowls  or  ollas,  trom  the  ruined  houses.  Our  collection 
of  whole  pieces  therefore  tails  to  represent  the  former  abundance  of  ollas,  although 
it  is  certain,  trom  the  retuse  sherds,  that  a great  many  ot  them  w^ere  in  use.  Their 
frequency,  relative  to  bowls,  was  perhaps  as  high  as  one  to  four  or  five. 

Ot  Glaze  I Red  ollas  ( hgs.  i,  d;  6,  r,  e,  f;  72,  a^  b)  we  have  more  whole  examples 
than  ot  any  other  type,  two  having  come  from  graves  and  one  from  a ceremonial 
cache  in  the  plaza.  These,  with  the  sherds,  permit  a reasonably  accurate  description. 
I'he  base  is  gently  curved,  with  no  flattening.  The  body  is  low'  in  proportion  to  its 

, ,,  , Depth  X 100 

^ hormula:  — 

Ont. 


Fig.  3-  C^laze  I Red.  Bowls.  «-r.-  Band  patterns,  r/.- Pendent  triangle  pattern,  (l)iam. 
of  13  inches) 
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Fig.  4.  Glaze  1 Red  and  Local  Glaze  I Red.  Bowls,  a,  b:  Glaze  1 Red;  Lune  pattern; 
Pendent  rectangle  pattern,  c,  d:  Local  (ilaze  I Red.  (Diam.  of  b^  12^  inches) 
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THF  POTTERY  OF  PECOS 


width;  it  is,  as  a rule,  somewhat  iuller  and  rounder  below  the  shoulder  than  above. 
I'he  shoulder  itself  is  round  rather  than  angular.  The  neck  appiroaches,  but  seldom 
quite  attains,  the  vertical  (tig.  5);  the  rim  is  direct,  i.e.,  unthickened,  with  no  con- 
striction or  Hare;  the  lip  is  usually  rounded,  sometimes  Hat. 

Our  three  ollas  measure  as  follows:  No.  72774  (Hg.  6,  /),  height  10  inches,  di- 
ameter at  shoulder  1 4,  diameter  of  oriHce  6^+,  capiacity  13  dry  quarts  ( 1 4.4  litres) ; 
No.  66487  (Hg.  6,  e)^  height  lopi,  diameter  15,  oriHce  hj/g,  cap>acitv  13 dry  quarts 
(14.4  litres);  No.  69707  (Hg.  6,  c),  height  9,  diameter  13T2,  oriHce  6^+,  capacity  1 1 p2 
dry  quarts  (12.2  litres).  Olla  sherds  average  of  an  inch  in  thickness,  they  are  thus 
of  the  same  weight  as  those  of  bowls,  but  piieces  as  thin  as  -^2  of  an  inch  are  more 
frequently  observed  than  in  the  case  of  bowls. 


a b c d e f S ^ 


Fig.  (jlaze  I Red.  Olla  rim  profiles.  (1/2) 

GENERAL  DECOR  ATI  \’E  EEATLRES 

Colors.  ITack,  usually  lustrous,  glaze  on  a dark  red  background.  There  is 
but  a single  sherd  of  a vessel,  corresponding  in  other  respects  to  the  canons  of  Glaze 
I Red,  which  has  any  piart  of  the  decoration  in  white  (fragment  of  an  olla,  Hg.  24,  ?/). 

S1.11>  EXTENT.  Bonds:  red  slip  covers  the  entire  surface,  both  inside  and  out. 
Ollas:  slipped  over  the  whole  exterior,  including  the  bottom,  as  well  as  upon  the 
inside  of  the  neck  to  its  base. 

Zones  of  decor.ation.  Bonis:  save  for  an  occasional  pair  of  dashes  or  a 
cross  on  the  exterior  just  below  the  rim,  are  decorated  only  on  the  uppier  part  of  the 
interior.  The  lip  is  never  decorated;  in  this  regard  Glaze  I Red  differs  strikingly 
from  Biscuit,  whose  bowl  lips  are  normally  embellished  with  dots;  Black-on-white 
bowl  lif)s  are  also  often  dotted.  Ollas:  decorated  on  the  upip^er  body,  the  zone  be- 
ginning at,  or  more  often  slightly  above,  the  shoulder  and  ending  at  the  upcurve  of 
the  neck.  The  neck  is  never  decorated.  The  pattern  is  normally  a band,  framed 
above  and  below  by  a single  heavy,  unbroken  line  (Hgs.  6,  e^  f;  72,  a^  U). 


Fig.  6.  Glaze  ollas.  a:  (xlaze  III.  b:  Glaze  II-III  (?);  this  specimen,  although  found  at  Pecos, 
is  probably  not  of  local  manufacture,  r,  e,f:  (daze  I Red.  d:  (daze  I bellow  (Cieneguilla  (daze- 
on-yellow)  olla  from  Cieneguilla,  N.  M. — reproduced  by  courtesy  of  X.  C.  X’^elson  and  the  .‘\meri- 
can  Museum  of  Natural  History  (.A.M.X.H.  cat.  no.  29.0-4278).  {Ca.  1/6;  except  d,  whose  height  is 
8)4  inches) 
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HOWL  INTERIOR  DECORATION 

riiere  are,  in  addition  to  a very  tew  unclassifiable  or  “Ireak”  treatments,  lour 
methods  ol  bowl  decoration,  two  common,  two  rare; 

' l^ands  ( rig.  7,  (?) 27 

Pendent  triangles  (rig.  7,  /») 17, 

Pendent  rectangles  (rig.  7,  r) 2 

Limes  (rig.  7,  r/) 4 

.Aberrant  patterns 2 
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Pig.  7.  Cilaze  1 Red.  Methods  of  bowl  decoration,  a:  Band,  b:  Pendent  triangles. 
c:  Pendent  rectangles,  d:  Lunes.  (Diagram) 

The  figures  appended  to  the  above  tabulation  are  lor  complete  vessels:  the 
sherds,  of  which  several  thousand  have  been  examined  and  from  which  many  of  the 
illustrations  ot  single  panels  and  ol  decorative  elements  have  been  drawn,  indicate 
that  the  relative  frequencies  of  the  four  methods  are  fairly  correctly  shown  by  this 
small  series.  One  of  the  most  striking  differences  between  the  decorative  syntax  ol 
(ilaze  1 Red  and  that  ol  both  the  precedent  Black-on-white  and  the  contemporan- 
eous Biscuit  .A,  is  the  large  amount  ol  clear  space  in  the  bottom  ot  Glaze  1 Red 
bowls.  In  other  words.  Glaze  I Red  bands  average  narrower  than  those  ot  I^lack-on- 
white  and  very  much  narrower  than  those  ot  Biscuit  .A.  The  pendent  triangle 
patterns,  as  well  as  the  rarer  pendent  rectangles  and  lunes,  also  leav^e  much  un- 
ornamented background.  .All-over  treatments  seem  never  to  occur. 

B.-\ND  P.ATTERNS 

Are.a  covered.  Bowls:  interior  trom  just  below  the  lip  downward  tor  trom 
2 to  4^2  inches,  leaving  the  entire  bottom,  and  otten  part  ot  the  lower  wall,  un- 
decorated. Ollas:  upper  body  from  at,  or  just  above,  shoulder  to  base  ot  neck.  The 
neck  is  undecorated. 

Fr.amixg.'  Bands  are  trained  in  about  60%  ot  all  cases;  untrained  in  about 

’ Framers  are  lines  closelv'  paralleling  a band,  but  not  in  contact  with  it.  Handing  lines  form  the 
actual  upper  and  lower  margins  ot  a band;  the  decorative  elements  are  in  direct  contact  with  the 
banding  lines.  See,  for  example,  fig.  <;,  d;  the  two  outer  lines  are  framing  lines,  the  two  within  them  are 
banding  lines. 
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40%.  Of  the  framed  bands,  the  majority  (nearly  70%)  have  but  a single  framer,  a 
heavy  line,  yi  to  ]/2  inch  wide,  encircling  the  bowl  Et  to  inch  below  the  lip,  the 
distance  between  the  framer  and  the  band  being  usually  the  same  as  that  between 
framer  and  lip  (for  typical  examples  see  hg.  g,  <^,/,  Examination  of  the  complete 
bowls  shows  that  the  framer  often,  but  by  no  means  alwavs,  contains  a broad  “line 
break”  or  “exit  space.”'  In  the  20%  or  so  of  bands  which  are  framed  both  above 
and  below,  the  framing  lines  are  somewhat  narrower  (see  hg.  9,  c,  d).  In  only  one 
such  case  (hg.  9,  r,  upper  framer)  is  there  an  exit  space.  The  band  proper  is  enclosed 
above  and  below  bv  a thin,  unbroken,  banding  line. 


a 


b 


d 


Eia;.  8.  Cilaze  I Red.  Methods  of  panel  division,  a:  By  four  heavy  bars  flanked  by 
narrower  paneling  lines,  b:  By  four  open  spaces  between  pairs  of  narrow  paneling  lines,  c: 
Combination  of  bar  and  open  space  paneling,  d:  The  rare  two-panel  arrangement;  the  bar, 
rather  than  the  open  space,  was  apparently  always  used  in  such  cases.  (Diagram) 

l-*ANELiNG.  The  bands  are  almost  invariably  paneled,  that  is  to  say,  they  are 
cut  into  rectangular  subdivisions  (hg.  8).  ITe  paneling  is  accomplished  in  two  differ- 
ent ways;  by  means  of  a heavy  unengaged  bar  between  two  narrow  engaged-  panel- 
ing lines  (hg.  8,  a)\  or  bv  means  of  two  narrow  engaged  paneling  lines  with  an  open 
space  between  them  (hg.  8,  b).  There  are  normally  four  panels,  much  less  commonly 
two  (hg.  8,  d).  In  four-panel  patterns  there  is  almost  always  an  alternation  of  two 
unlike  panels,  an  arrangement  which  may  be  expressed  by  the  formula  ,A,B,A,B  (see 
hgs.  9-1 1 ). 

' A deliberatelv  produced  interruption  in  a major  encircling  line  is  a common  feature  in  the 
decoration  of  late  prehistoric  and  modern  I^ueblo  pottery.  The  distribution,  both  chronological  and 
geographical,  of  this  peculiar  practice  should  be  worked  out.  Its  meaning  is  discussed  by  (juthe  (1925, 
p.  86)  and  Bunzel  {1929,  p.  69). 

- By  “engaged”  is  meant  that  elements  of  the  decoration  are  attached  to  the  lines  in  question. 


h 

Kiii.  9-  (^ilaze  1 Red.  Band  patterns  from  bowl  interiors.  Paneling  by  heav'v  vertical 
bar.  (i/8) 
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Fig.  lo.  (ilaze  1 Red.  Band  patterns  from  howl  interiors.  Paneling  by  vertical  open 
space.  (i/8) 
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Fig.  II.  (jlaze  I Red.  Band  and  pendent  rectangle  patterns  from  howls  and  ollas. 
rz,  b,  c:  Two-panel  arrangement,  d:  Three-panel  (the  only  example  in  the  collection),  c,  f: 
Pendent  rectangle  patterns,  h:  Bands  from  ollas  (ct.  hg.  6,  / and  c respectively).  (i/8) 
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Paxel  layout.  Because  the  band  is  cut  into  but  four  subdivisions,  the  latter 
are  ol  course  long  and  narrow,  their  length  being  on  the  average  nearly  three  times 
their  width.  The  problem  ot  ornamenting  these  somewhat  attenuated  fields  was 
solved  in  a number  of  ways.  In  a little  more  than  half  of  all  cases  the  panel  was 
filled  without  further  reduction  in  size;  in  the  rest  it  was  made  still  narrower  by  the 
introduction  of  one  or  more  lines  set  a little  away  from,  and  parallel  with,  either 
the  upper  or  the  lower  banding  line  (e.g.,  fig.  9,  I',  left-hand  panel).  The  held  (un- 
reduced panel  or  narrowed  panel)  was  subdivided  in  the  following  manners  (asterisks 
indicate  absence  from  the  Glaze  I Yellow  collection): 

Horizontal  line  (hg.  12,  a) 

*Simple  cross  (hg.  12, 

Double  cross  (hg.  12,  c) 

Oblique  line  (hg.  12,  rt') 

*Simple  X ( hg.  i 2,  e) 

*Double  X (hg.  12,/) 

Corner  lines  (hg.  12,  g) 

Stalks  for  opposed  elements  or  slung  rectangle  (hg.  12,  /;) 

Triangle  (htj.  i 2,  i) 


Hg.  12.  Glaze  I Red.  Methods  of  panel  subdivision,  a:  Horizontal  line.  /^:  Simple 
cross,  r:  Double  cross.  (L-  Oblique  line,  e:  Simple  X.  /;  Double  X.  Corner  lines.  /;.•  Stalks 
for  opposed  elements,  i:  Triangle.  ( Diagram  ) 


Horizontal  line  (tig.  12,  a).  very  common  treatment.  The  line  which 
produces  the  division  is  usually  either  close  to  the  top  or  the  bottom  of  the  panel. 
It  thus  torms  two  unequal  sub-helds,  one  wider  than  the  other.  Elaboration  may 
consist  merely  of  dotting  along  the  line  itself  (hg.  13,  a,  b)\  of  the  introduction  of 
extra  lines  with  dotting  (c,  d)\  or  of  heavy  extra  lines  without  dotting  (c’,  /).  The 
narrower  sub-held  is  at  times  embellished  with  checkerboard,  plain  (/^)  or  dotted 
(/).  Other  methods  ot  treatment  are:  hlling  the  wider  sub-held  with  oblique  stepped 
lines  {g,  h,  /);  with  small  triangles  opposed  {k)  or  in  a single  row  (/);  or  even  of  cutting 
it  into  two  sub-sub-helds  which  were  handled  as  small  panels  (w,  ;/).  In  manv  in- 
stances the  broader  sub-held  becomes  an  attenuated  panel  which  is  in  turn  sub- 
divided in  one  or  another  of  the  methods  to  be  described  below  (see,  for  example, 
hg.  1 6,  b-d). 

Si.MPLE  CROSS  subdivision  (hg.  12,  b)  seems  to  have  been  rare.  It  only  appears 
on  one  of  the  complete  bowls  (hg.  11,  e,  second  and  fourth  panels;  the  panel  is  re- 
produced in  hg.  1 4,  p);  there  are,  however,  several  sherds  showing  parts  of  what 
apparently  were  panels  of  this  sort.  The  dividing  lines  serve,  of  course,  to  break  the 
held  into  four  smaller  rectangles,  each  one  of  which  is  decorated. 

Double  cross  (hg.  12,  c).  This  more  elaborate  method  is  commoner  than  the 
foregoing  (see  hg.  I4,  a,  b,  c,  d^  f).  The  double  horizontal  and  vertical  lines  originate 
from  the  middle  of  the  sides  of  the  panel,  cutting  the  held  into  four  rectangles  and  a 
small  central  square.  The  rectangles  are  treated  as  minor  panels.  In  their  elaboration 
the  principle  of  alternation,  so  regularly  observed  in  all  Glaze  1 Red  decoration,  has 
been  follow^ed,  upper  left  being  balanced  against  upper  right,  lower  left  (which 
repeats  upper  right)  against  lower  right.  The  elements  used  are  heavy  lines  (hg.  I4, 
c)\  crosshatching  {a)\  hatching  {b)\  solid  hll  b)\  zig-zagged  lines  (/);  and  opposed 
kevs,  stalked  {d)  or  unstalked  (<r).  I'he  small  central  square  is  usually,  but  not 
always  {b)  hlled  solid.  In  view  of  the  fondness  of  the  (daze  I artists  for  placing  a dot 
in  such  a space,  it  seems  odd  that  they  apparently  nev^er  did  so  when  these  squares 
were  left  open. 

Oblique  line  (hg.  12,  d).  This  is  one  of  the  commonest  methods  of  laying 
out  the  panel.  .A  line  or,  more  frequently,  a series  of  lines  crosses  the  panel  sinistrally 
(i.e.,  from  upper  left  to  lower  right)  or  dextrally  from  opposite  corners,  dividing  it 
into  two  triangular  helds.  If  a single  line  is  used  it  may  be  plain  (as  in  hg.  1 s,  a)\ 
or  dotted  {b).  The  series  or  sets  of  lines  may  also  be  either  plain  {h)  or  dotted  (^’). 
.At  times  the  oblique  dividing  element  takes  on  the  same  forms  employed  in  the 
narrow  helds  of  horizontal  layouts,  i.e.,  dotted  checkerboard  {d)  or  an  arrangement 
of  three  parallel  lines  with  large,  blobby  dots  at  centre  and  ends  (c).  The  triangular 
helds  are  variously  handled;  most  often  their  corners  are  merely  cut  off  parallel  to 
the  central  oblique  dividing  line  and  hlled  solidly  with  glaze  {a-d^J)\  in  other  in- 
stances they  contain  key  hgures  {e^g-j)\  these  whll  be  ciiscussed  below  with  the  other 
manifestations  of  this  very  abundant  element.  Lastly,  among  oblique  arrangements, 
must  be  included  certain  more  severely  geometric  hgures  such  as  those  shown  at 
k,  w,  ITese  are  formed  by  a combination  of  oblique  and  vertical  lines  producing 
series  of  triangles  and  parallelograms. 
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^3-  (^jlaze  I Red.  Panels  subdivided  by  horizontal  lines.  The  panels  here  repro- 
duced and  in  similar  figures  throughout  this  book  have  been  brought  to  uniform  size  and 
in  some  cases  lines  have  been  straightened;  they  are  otherwise  faithful  copies. 
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14.  (ilaze  I Red.  Panel  subdivision.  a-d^  J-  Double  cross,  e:  Simple  cross,  h: 
Double  X.  i:  Simple  X.  j-n:  Triangle. 


sss 


m n 

Mg.  15.  (ilaze  I Red.  Panel  subdivision,  a-j:  Oblique  line  or  lines.  /:  Corner  lines. 
Other  oblique  arrangements  are  shown  in  k,  m,  n. 
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Simple  X (fig.  12,  e),  like  simple  cross,  is  rare.  Two  lines,  originating  from 
opposite  pairs  of  corners  transect  each  other  at  the  middle  of  the  panel,  creating  four 
triangular  fields,  the  upper  and  lower  of  which,  in  the  only  complete  example,  are 
hatched  (fig.  I4,  i).  There  are  one  or  two  sherds  which  show  what  seem  to  be  parts  of 
similar  arrangements. 

Double  X (hg.  12,  /).  In  the  collection  of  whole  vessels  there  are  not  many 
panels  so  subdivided;  but  among  the  shercis,  particularly  those  of  ollas,  the  pattern 
is  fairly  well  represented.  As  in  the  double  cross,  the  resulting  small  central  held  (in 
this  case  diamond-shaped)  is  usually  black.  The  four  triangular  helds  may  all  be 
black  (hg.  1 4,  g)  or  more  elaborately  ornamented  with  hatching,  stepped  lines  (/z), 
etc. 

Corner  lines  (hg.  12,  g).  This  very  unsophisticated  layout  occurs  but  sel- 
dom; usually,  on  the  evidence  of  the  sherds,  in  bands  upon  small  bowls.  'Fwo  op- 
posite corners  of  the  rectangular  panel  are  cut  off  obliquely  by  parallel  lines  and  the 
triangular  spaces  so  enclosed  are  hlled  solidly  (hg.  15,  /).  d'he  resultant  design, 
though  rare  in  Glaze  1 Red,  is  abundant  in  Glaze  11  and  III.  The  cutting  off  of 
corners,  as  a method  of  laying  out  panels  is,  it  may  be  remembered,  conventional  in 
the  Standard  Band  panels  of  Biscuit  .A  and  B;'  in  the  Biscuit  designs,  however,  the 
triangular  helds  were  again  subdivided. 

Stalks  for  opposed  elements  or  slung  rect.angle  (hg.  12,  /z).  The  panel 
layout  now  to  be  considered  ranks  with  the  horizontal  line  arrangement  as  most 
typical  of  Glaze  I Red.  I'he  two,  indeed,  are  often  combined  (see  hg.  16,  a-d),  pre- 
liminary subdivision  being  by  the  horizontal  line,  with  the  wider  of  the  two  resultant 
helds  occupied  by  opposed  elements.  The  cutting  of  the  panel  is  oblique,  but  instead 
of  a single  line  crossing  from  corner  to  corner,  single  shorter  lines  issue  from  diagon- 
ally opposite  corners,  but  at  such  an  angle  that  they  pass  each  other  (see  hg.  12,  /z). 
These  two  lines  serve  as  the  stalks  of  key-hgures,  whose  heads  are  placed  in  direct 
(hg.  16,  a,  l>,  c)  or  inverted  (d^j)  opposition;  the  two  lines  also  serve  as  backbones, 
so  to  speak,  for  elongated,  unstalked  keys  (hg.  17,  z-tz);  and  as  bases  for  certain  little 
square  or  diamond-shaped  elements  which  I call  slung  rectangles  (hg.  17,  aJi). 
d'hese  will  be  discussed  below.  .All  three  of  the  arrangements  just  mentioned  (stalked 
and  unstalked  keys  and  slung  rectangles)  leave  triangular  spaces  in  the  two  remain- 
ing corners  of  the  panel  and  at  the  bases  of  the  stalks;  these,  with  characteristic 
Pueblo  horror  vaciii^  were  cut  off  and  painted  solidly  with  glaze. 

1'ri,4Ngle  (hg.  12,  z).  d'his  simple  system  of  panel  subdivision  is  represented 
more  abundantly  in  the  designs  on  the  whole  vessels  than  seems  justihed  by  the 
evidence  of  the  sherds.  It  consists  of  the  drawing  of  lines  from  two  adjacent  lower 
or  upper  corners  of  the  rectangle  to  the  middle  of  the  opposite  side,  thus  dividing  it 
into  one  large  and  two  small  triangular  helds.  Fhe  smaller  triangular  helds  were 
usually  blacked  (hg.  14,  k,  rn^  ?z),  the  larger  one  was  hlled  with  stepped  lines  (k,  m), 
or  otherwise  enriched. 

' \’ol.  I,  figs.  36,  p.  88;  58,  p.  108. 
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Fitj.  i~.  Glaze  I Red.  Panels  with  slunti  rectangle  (a-/i)  and  elongated,  unstalked  key 
iigures  i 
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IN'PAXELED  BANDS 

A very  tew  bands  were  not  paneled.  We  have  but  one  complete  specimen,  a 
small  bowl  i hg.  i8,  a).  There  are,  however,  three  or  tour  sherds  iout  of  the  manv 
hundreds  examined)  which  show  that,  in  addition  to  the  X-arrangement  illustrated 
by  the  little  bowl,  there  were  certain  bands  ot  recurring  pairs  of  opposed  kev  hgures 
' fig.  1 8,  l>,  Cy  d). 


Lig.  1 8.  Glaze  I Red.  f npaneled  band  patterns,  all  from  bowl  interiors  except  d, 
which  is  a ribbon-like  band  lying  above  the  main  decorative  held  ot  an  olla.  (i  8) 


PE.NDENT  TRIA.NGLE  PATTERNS 

.Area  covered.  L'pper  part  ot  bowl  interior  ' hgs.  ■?,  d;  7,  b).  Does  not  occur 
on  ollas. 

h RA.MiNG.  .A  single  heavy  line,  like  that  ot  manv  band  patterns,  otten  encircles 
the  bowl  just  below  the  lip  and  a somewhat  greater  distance  above  the  triangles 
I fig.  19,  rt,  Cy  e)\  it  is  unbroken  by  an  exit  space.  The  triangles  depend,  in  all  cases 
but  one  'fig.  20,  c),  trom  a narrow,  unbroken  line  encircling  the  bowl  below  the 
tramer  'it  it  be  present)  or  (if  it  be  absent)  close  below  the  lip.  This  line  corresponds 
to  the  upper  banding  line  ot  the  band  patterns. 

Structure.  There  are  normally  two  triangles.  Their  short,  perpendicular 
sides  lie  opposite  each  other  (see  fig.  7,  b).  The  hypothenuse  of  each  triangle  slants 
gradually  upward  to  the  right  to  meet  the  banding  line  at  'hg.  19,  d)  or  close  to  \a) 
the  perpendicular  side  ot  the  other  triangle.  There  is  but  one  example,  a three- 
triangle  pattern  if)  in  which  the  hypothenuse  rises  to  the  left.  .A  two-triangle  ar- 
rangement, as  has  been  said,  is  characteristic;  in  the  collection,  however,  are  two  of 
three  ( hgs.  19,  /;  20,  c)  and  two  of  four  1 hgs.  19,  e;  20,  d). 

Elabor.\tion.  The  field  to  be  oranmented  is  long  and  narrow.  It  is  thus 
analogous  to  the  band,  except  lor  its  gradual  taper  to  the  ultimate  meeting  of  its 
two  longer  sides.  The  influence  of  band  technique  is  evident,  each  of  the  two  triangles 
generally  being  divided,  as  well  as  its  shape  permits,  into  two  panels.  The  result- 
ant panels  are  accordingly  four  in  number,  as  in  a band;  and  thev  exhibit  the  -A,B, 
A,B,  alternation  of  two  unlike  panels,  which  is  tvpical  of  bands. 
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Hg.  19.  (ilaze  I Red.  Pendent  triangle  patterns  Ka-f)  and  lunes  (g,  h).  The  curve  of 
the  triangle’s  long  lower  side  in  this  and  the  following  figure  is  caused  by  the  flat  proiection; 
on  the  concave  surface  of  the  vessel  this  line  is  straight,  while  in  the  case  of  the  lunes  it  is 
actually  bent  counter  to  its  direction  as  copied.  (18) 
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tig.  20.  (ilaze  I Red.  Pendent  triangle  patterns  with  bird  and  other  figures.  The 
scroll  terminations  of  d are  unusual;  the  vessel  from  which  the  pattern  was  copied  is  other- 
wise atypical  and  should  perhaps  have  been  classified  as  Glaze  II.  (i/8) 
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Panel  division,  again  as  in  bands,  may  occasionally  be  by  bars  (bg.  20,  ^), 
although  the  more  usual  method  is  by  narrow,  vertical  open  spaces  (hgs.  19,  20); 
subdivision  and  the  elements  ol  internal  embellishment  are  identical  with  those  of 
band  panels,  always  allowing,  as  was  said  above,  tor  the  gradual  narrowing  ot  the 
held.  The  tapering  end  ot  the  triangle  was  usually  hlled  solidly  with  glaze,  in  accord- 
ance with  the  extreme  dislike  ot  Pecos  potters  tor  leaving  vacant  any  angular  space. 

In  about  halt  the  complete  specimens  in  the  collection - and  the  sherds  indicate 
that  this  is  approximately  the  usual  ratio — the  downward-pointing  apexes  of  the 
triangles  bear  an  added  device,  usuallv  a bird  (hg.  20). 


PENDEXr  RECTAXGLE  PATIERXS 

.Area  covered.  L pper  part  ot  bowl  interior.  These  patterns  are,  in  essence, 
merely  interrupted  bands  (hgs.  4,  />;  7,  c). 

I^'raming.  As  in  bands;  with  or  without  a single  heavy  upper  framer,  the  two 
rectangles  hanging  trom  what  corresponds  to  the  upper  banding  line  of  a band. 

b.i.ABOR.ATiox.  In  one  ot  our  two  whole  specimens  (hg.  ii,  e)  the  long  rec- 
tangular helds  are  paneled  and  the  panels  are  hlled  in  exactly  the  same  manner  as 
in  bands,  the  .A,H,.A,B  alternation  being  tollowed,  although  in  this  particular  case 
the  two  H panels  are  not  identical.  In  our  other  specimen  (hg.  11,/)  there  are  two 
repeating  panels  (A, A)  the  open  spaces  between  them  possibly  having  satished 
the  potter’s  desire  for  contrasting  alternation. 


LUXE  PATIERXS’ 

.Area  covered.  Two  elongated  helds  on  opposite  sides  of  the  upper  part  of 
the  bow'l  interior,  leaving  free  of  decoration  a large  pointed  oval  space  (hgs.  4,  a; 
7,  r/).  The  term  “lune”  is  correctly  applicable  to  most  manifestations  of  this  pat- 
tern, for  the  two  helds,  as  painted  on  the  concave  surface  of  the  bowl,  are  as  a rule 
actually  semi-lunar.  Occasionally,  however,  the  lines  cutting  the  sub-helds  from  the 
larger  held  of  the  bowl’s  interior  surface  are  straight  (in  the  sense  of  the  “great 
circle’’  curve);  in  such  cases  the  sub-helds  are  elongated,  pointed  ovals.  When 
straightened  out  and  transferred  to  a Hat  surface  (as  in  the  diagram,  hg.  7,  ^ and  in 
hg.  19,^,  /z)  all  varieties  of  this  design  become  of  necessity  festoon-like. 

I^RA.MIXG.  .Sometimes  with,  sometimes  without,  a heavy,  broken,  single 
framer  above  (hg.  19,^,  /z).  The  lunes  themselves  are  attached  to  a narrow  line  set 
just  below  it. 

Klaboratiox.  The  broad  middle  part  of  the  lune  held  is  occupied  by  a panel; 
the  tapering  ends  are  black  (hg.  19,  see  also  hg.  50,  in  which  are  illustrated  ex- 
amples from  the  much  larger  Glaze  I A’ellow  series).  The  unusual  pattern  in  hg.  19, 
/z  consists  of  lunes  alternating  with  triangles. 

' Lune,  a crescent-shaped  area  bounded  bv  two  intersecting  arcs  ot  circles  on  a plane  surface  or  a 
sphere-  -\\  ebster. 
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ABERRANT  PATTERNS 

Although  the  canons  ol  Glaze  I Red  decoration  were  fairly  rigidly  followed,  the 
sherds  indicate  that  a certain  amount  of  latitude  was  permitted,  particularly  in  the 
detailed  treatment  of  the  elements  used  for  the  elaboration  of  panels.  Examples  of 
such  treatments  appear  in  hg.  24.  Rarely,  however,  did  patterns  diverge  as  widely 
from  standard  as  do  those  of  the  bowls  illustrated  in  hg.  21.  Realistic  depictions, 
even  so  crude  as  the  quadruped  and  the  human  head  in  hg.  2 1 , are  very  unusual 
(a  sherd  bearing  a closely  similar  head  is  reproduced  at  b).  Curvilinear  patterns  are 
even  more  seldom  seen,  only  one  bowl  being  so  treated  ( hg.  2 1 , c) ; the  sherds  provide 
no  further  evidence  of  major  curvilinear  planning;  they  also  indicate  that  the  scroll 
was  practically  never  used  (the  only  example  appears  in  hg.  24,  k). 


Fig.  21.  Glaze  1 Red.  Aberrant  bowls,  a:  hVagmentary  specimen  from  a disturbed 
grave;  the  animal  appears  to  be  unique,  the  human  head  is  almost  duplicated  in  the  sherd, 
b (note  bent  “neck,”  lack  of  nose,  rayed  headdress),  c:  Curvdlinear  arrangement;  even  this 
very  unusual  pattern  is  treated,  as  well  as  its  shape  allows,  in  the  manner  of  the  paneled 
band.  [Ca.  1/6) 


ELEMENTS  OE  GLAZE  I RED  DECORATION 

Lines.  .Aside  from  their  very  important  services  in  framing  and  subdividing 
patterns,  and  in  outlining  areas  subsequently  to  be  hlled  with  solici  pigment,  lines 
were  sparingly  used.  Multiple  framers,  hatching,  cross-hatching,  sets  of  lines  border- 
ing major  or  minor  helds;  none  of  these  was  in  favor.  But  the  Glaze  I Red  line  is 
nevertheless  notable,  in  comparison  to  the  lines  of  other  Pecos  decorative  systems, 
for  its  hrmness  and  accuracy.  Whether  broad  or  narrow  it  is  drawn  with  a steady 
hand;  it  preserves,  as  a rule,  a remarkably  even  width;  it  is  straight  and  clean- 
edged  (see  hg.  22). 


Fig.  22.  (ilaze  I Red.  Typical  sherds,  a-e,  i from  bowls,  the  rest 
from  ollas.  (Width  of  inches) 
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As  was  remarked  in  discussion  of  the  glaze,  the  paint  was  seldom  so  compounded 
as  to  maintain  a steadily  uniform  consistency-  Hence  individual  brush  strokes  may 
often  be  discerned.  This  permits  reasonably  accurate  reconstruction  of  the  methods 
of  the  painter,  a matter  which  seems  worth  considering  at  this  point  in  some  detail, 
because  it  illustrates  so  clearly  the  role  of  the  line,  and  also  because  the  steps  taken 
in  the  creation  of  designs  throw  light  upon  the  way  in  which  the  potter  approached 
her  decorative  problems. 
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Fig.  23.  (daze  I Red.  (Growth  of  a hand  pattern,  a:  Handing  lines  drawn,  b:  Paneling 
accomplished,  c:  Panels  reduced,  d:  Framework  of  ultimate  elements  drawn,  e:  Fillings 
applied  to  complete  the  pattern.  The  major  steps  in  the  above  process  are  in  correct  se- 
quence; it  is,  however,  impossible  to  tell  whether  each  panel  w'as  subdivided,  and  its  elements 
outlined  and  filled,  before  the  next  one  was  elaborated;  or  whether  these  processes  were 
carried  out  in  the  above  order  for  all  the  panels  together.  (Diagram) 

First  came  the  heavy  upper  framer,  when  present,  followed  by  the  narrower 
banding  lines.  It  is  to  be  supposed  that  the  framer,  placed  highest  and  therefore 
most  easily  located  by  reference  to  the  fixed  line  of  the  rim,  was  the  initial  step.'^ 
It  was  usually  drawn  with  a brush  sufficiently  broad  to  give  the  desired  wddth 
with  a single  stroke.  A few  unusuallv  broad  framers  can  be  seen  to  have  been  made 
by  painting  two  parallel,  thinner  lines  and  hlling  between  them;  more  commonly, 
when  one  stroke  was  not  enough,  the  framer  consisted  of  two  heavy  lines,  one  slightly 
overlapping  the  other  laterally.  An  occasional  pattern  is  executed  with  so  sure  a 

^ .A.s  is  the  practice  at  the  Pueblo  of  San  Ildetonso  today;  see  (juthe,  1925,  p.  67. 


Fig.  24.  Glaze  I Red.  .Sherds  with  unusual  decorations,  a:  Dots 
used  tor  tilling,  b:  Birdlet.  c:  Black  and  hatching  in  contact  (probably 
bad  workmanship),  d:  Dots  on  vertical  paneling  lines,  e:  Opposed  tri- 
angles in  series,  the  diamond-shaped  interspaces  occupied  by  linked 
black  diamonds. y.'  Hatching,  ribbon  type.  ^.-Arrowhead  (?).  h:  Three 
dots  in  reserved  rectangle,  i:  Checkerboard  as  till  tor  a large  area. 
j:  Simple  key  introverted  in  triangular  field  (a  common  device  in 
certain  other  regions),  k:  Interlocking  scrolls.  1:  Dot-filled  area,  m: 
Xaturalistic  figure,  n:  Dotted  checkerboard  ribbon  with  white  fillings, 
r,  ;,y,  n from  ollas,  the  rest  from  bowls.  (Width  of  4^  inches) 
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touch,  and  in  so  excellent  a paint,  that  one  cannot  make  out  the  longitudinal  junc- 
tions of  the  brush  marks;  and  its  framer  gives  the  impression  of  having  been  painted, 
as  perhaps  it  actually  was,  with  a single  continuous  motion,  possibly  by  slowly 
revolving  the  pot.  But  as  a rule  it  was  done  with  trailing  strokes  3 to  6 inches  long 
(one  can  often  identify  individual  strokes  by  irregularities  in  the  line  itself  and  also, 
at  times,  by  a thickening  of  the  glaze  deposited  by  the  freshly-dipped  brush  at  the 
point  of  its  first  contact). 

Following  the  heavy  upper  framer,  or  as  a first  step  if  that  feature  was  omitted, 
were  drawn  the  two  narrow  banding  lines  (hg.  23,  a),  d'hese  almost  always  give 
evidence  of  repeated  slightly  overlapping  strokes,  although  the  work  was  often 
done  so  carefully  that  there  remains  no  trace  of  their  junction  beyond  the  above- 
mentioned  thickening  of  the  pigment.  They  are,  in  the  run  of  well-painted  speci- 
mens, about  %2  ''‘‘ch  wide;  seldom  are  they  as  thin  as  kl6>  somewhat  more  often 

j/g  of  an  inch.  Strokes  of  this  range  of  width  were  standard  in  Glaze  I Red  decora- 
tion, all  subsequent  outlining  and  all  free-standing  line-work  being  carried  out  with 
them.  \\  hether  they  were  made  by  some  manipulation  of  the  large  brush  used  for 
framers  and  for  filling,  or  whether,  as  seems  more  probable,  the  painter  possessed 
implements  of  two  sizes  is  uncertain.' 

The  banding  lines  once  run  in,  the  long  space  between  them  was  subdivided  by 
the  vertical  paneling  lines  (hg.  23,  ^).  The  four-panel  arrangement  normal  to  Glaze 
I Red  made  the  spacing  of  these  an  easy  matter.  I'hey  were  so  carefully  drawn  that 
they  seldom  trail  across  the  banding  lines  either  above  or  below  (but  see  hg.  11,1^, 
left  of  left-hand  panel).  If  paneling  was  by  bars,  four  lines  were  drawn,  two  for  the 
engaged  paneling  lines  and  two  to  outline  the  bar  which  was  later  hlled  (hg.  23,  Z>). 
The  bar  was  never,  as  far  as  I can  make  out,  produced  by  a single  broad  stroke, 
presumably  because  it  would  be  very  difficult  cleanly  and  without  overlap  to  join  so 
heavy  and  “blobby”  an  application  of  paint  to  the  thin  banding  line.  If  the  bar 
was  omitted,  two  narrow  lines  served  to  produce  a vertical  open  space  to  separate 
the  panels  (see  hg.  8,  /->). 

The  preliminary  layout  was  now  accomplished,  and  there  had  been  achieved 
the  equal,  balanced  sub-areas  so  dear  to  the  heart  of  all  Pueblo  decorators.-  "Fhe 
hnal  elaboration  of  the  sub-areas  or  panels  was  sometimes  taken  in  hand  at  once, 
but  very  often  the  passion  for  reduction  of  the  held  expressed  itself  by  narrowing  the 
panels  still  further  with  one  or  more  horizontal  lines  (hg.  23,  r).  I'his  process  has 
been  considered  in  the  analysis  of  the  panels  (p.  15),  here  it  suffices  to  say  that 
overlaps  on  many  specimens  prove  it  to  have  been  done  before  the  framework  of 
the  ultimate  elements  was  drawn.  If  the  elements  were  to  be  large,  solid  hgures, 
their  outlines  were  run  in  hrst,  this  being  done  with  long,  thin,  single  strokes  (hg. 
23,  (i).  d'hey  were  then  hlled  by  multiple,  heavy  daubs  (d’).  Dots,  “blob  steps,” 
“squiggled”  lines  and  the  steps  of  small  key-hgures  were  produced  without  prior 
outlining;  the  steps  of  larger  key-hgures  were  hrst  outlined,  then  hlled. 

* The  San  Ildetonso  potters  use  three  widths  of  brushes,  all  made  from  yucca  leaf;  Guthe,  1925, 

^ Guthe  (1925,  pp.  66-69  78-84)  gives  much  valuable  information  as  to  the  planning  anci 

execution  of  designs;  see  also  Bunzel,  1929. 
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So  much  for  the  structural  role  of  the  line.  As  an  independent  device  it  was 
not  greatly  used.  In  certain  horizontally  subdivided  panels,  however,  lines  constitute 
the  sole  decoration;  narrow  lines,  in  such  cases,  are  usually  dotted  (tig.  i ";,  a-d)\ 
heavy  lines  are  plain  (tig.  13,  e,  /).  A single  line  or  a set  of  three  to  five  parallel 
lines  sometimes  crosses  a panel  obliquely,  but  it  is  then  either  subordinated,  in 
interest,  to  the  elements  in  the  panel’s  corners  (hg.  i 5,  r/,  /;,  ; or  serves  as  medium 

tor  elaboration  bv  marginal  dotting  (/^,  e)  or  by  dots  in  oblicjue  stepped  series  be- 
tween multijile  lines  (/).  A jieculiar  treatment,  which  occasionallv  appears  in 
oblicjuely  designed  panels  (Hg.  15,  c)  as  well  as  in  the  narrower  Held  of  horizontally 
planned  panels  (Hgs.  iq,  ;/,•  17,/),  consists  ot  three  jxirallel  lines  with  heavy,  blobby 
dots  across  their  ends  and  at  intervals  between. 

I Ia'ic'Hinc;  is  distinctly  uncommon.  It  seems  practically  to  be  conHned  to  the 
Hlling  ot  triangular  Helds  (Hgs.  14,  7,-  15,  m).  d'he  lines  of  the  hachure  are  of  the  same 
weight  as  those  which  conHne  them,  i.e.,  ot  the  approximately  •ff2-inch  gauge  usual 
in  (daze  1 Red. 

Cross-haix'Hinc  is  rarer  still,  occurring  only  in  certain  ribbon-like  Helds  (the 
neck  ot  the  anthropomorphic  representation  in  Hg.  21,  tor  exanpde),  where  it  is 
of  th  e oblique  or  diamond  varietv;  and  in  small  rectangular  areas  (Hg.  14,  a)  where 
it  is  right-angled. 

.S'l'EPFED  i.iNES.  d hese,  as  may  be  observed  in  the  illustrations,  are  extremely 
common,  d hey  constitute,  indeed,  one  ot  the  diagnostic  characters  ot  (daze  I,  both 
Red  and  d’ellow.  d'heir  direction  is  either  dextral  or  sinistral.  Very  short  lines  were 
sometimes,  though  even  then  not  always,  produced  by  a continuous  stroke,  without 
raising  the  brush  from  the  vessel’s  surface,  d'hese  1 call  ''  sqnt^'i^led"  stepjied  lines. 
M uch  more  comitionlv,  however,  they  were  made  by  repeateci  applications  of  the 
brush,  short  dabs  sufficiently  offset  to  give  a stepped  effect,  d’hese  are  termed  blob- 
step"  lines  (Hg.  22,  /,  k).  1 he  above  distinctions  may  seem  absurdly  Hue,  but  sooner 
or  later  comparisons  will  have  to  be  made  between  lines  of  this  sort  from  various 
regions  and  from  different  chronological  horizons,  and  details  of  brushwork  may 
well  prove  to  have  genetic  as  well  as  classiHcational  signiHcance. 

Dors  are  often  used  in  series  for  edging  the  horizontal  or  oblique  dividing  lines 
ot  panels  (Hgs.  14,  a-d;  15,  b^  e)\  and,  singly,  in  the  open  squares  ot  ribbon  checker- 
boarding (Hgs.  14,  /,-  14,  n).  d'hey  also  appear  in  the  dotted  “eye”  (see  p.  44).  Dots 
are  occasionally  arranged  in  oblique,  offset  series  between  closely  set  parallel  lines 
in  such  a way  as  to  form  a simple  design,  the  effect  of  which  is  not  unlike  that  ot  the 
stepped  line  (Hgs.  14,  7, • 15,  /).  As  a Hlling  device  dots  are  rare  (examples  may  be 
seen  in  Hg.  24,  <?,  /;). 

d'icES.  d'hese  are  marks  formed  by  a short  stroke  ot  the  brush  rather  than  by 
the  touch  of  the  brush-tip  that  makes  the  dot.  Dots  set  along  lines  or  on  the  edges 
of  solid  areas  produce  a beaded,  ticks  a fringed,  effect.  It  is  naturally  sometimes 
difficult  to  distinguish  ticks  from  dots,  and  their  separation  may  seem  an  unneces- 
sary reHnement.  Hut,  as  was  remarked  in  discussing  the  stepped  line,  we  shall  ulti- 
mately be  required  to  take  into  account  all  such  details  ot  technique;  and  in  some 
decorative  systems  (that  of  early  Developmental  Rueblo,  tor  example)  the  tick  is  a 
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very  useful  diagnostic  trait.  In  Glaze  I Red  it  is  rare,  the  only  occurrence  apparently 
being  upon  the  slung^  rectangle  (hg.  17,  a-e). 

Checkerboard  is  all  ol  the  square  variety,  that  is  to  say,  the  two  sets  of  lines 
which  constitute  its  framework  are  at  right  angles  to  each  other.  We  have  no  case 
of  diamond  checkerboarding.  Considerable  areas  were  seldom  filled  with  checker- 
board, the  largest  one  in  the  collection  is  seen  on  the  sherd  reproduced  in  fig.  24,  /. 
Smaller  fields  containing  three  or  four  rows  (hg.  17,  h)  are  not  unusual,  but  the 
commonest  way  of  using  this  device  is  in  a single  row,  the  unhlled  squares  being 
left  open  (hg.  13,  k)  or,  more  frequently,  dotted  (/). 

Dotted  “eyes”.  Although  we  have  no  examples  in  the  decorations  of  our 
whole  vessels,  there  are  several  sherds  which  show  that  it  was  a not  unusual  practice 
to  leave  open  or  “reserve”  in  a large  black-hlled  triangular  held,  or  in  a heavy  kev 
hgure,  a small  square  or  circle,  the  middle  of  which  was  embellished  with  a single 
dot  (hg.  22,  r,  /). 


Rig.  2;.  Key  hgure,  stalked  type  with  base,  a:  Key.  b:  Race,  c:  Terminal  step,  d: 
Stalk,  e:  Base.  (Diagram) 

Key  figures.  'Rhe  key  is  a three-sided  hgure,  two  of  whose  sides  are  straight, 
the  third  terraced,  dentate,  scalloped,  dotted,  or  otherwise  ornamentally  modified, 
d’he  key  may  be  stalked  (see  diagram,  hg.  2<  for  nomenclature  of  its  parts)  or  un- 
stalked. ^ In  Glaze  I Red  the  key  appears  in  four  distinct  forms  (hg.  26);  stalked 
with  base  {a),  stalked  without  base  {h),  unstalked  right-angled  (c),  unstalked  oblique 
{d).  It  is,  in  this  type,  invariably  used  in  balanced,  usually  directly  opposed,  pairs. 

Stalked  key  with  base.  This  is  one  of  the  most  typical  of  all  panel-hllers. 
The  illustrations,  particularly  hg.  16,  a-j,  present  its  essential  features  more  clearly 
than  any  amount  of  description.  There  should,  how'ever,  be  noted:  the  oblique  set 
of  the  paired  hgures;  their  delicate  stalks;  the  close  opposition  of  the  faces,  which 
have  from  three  to  hve  or  six  steps;  and  the  thin,  delicate  terminal  step.  'Rhe  other 
steps  were  “blobbed”  in  without  previous  outlining  and  are,  in  consequence, 
slightly  rounded  rather  than  angular.  The  bases  are  triangular,  hlling  the  two  corners 
from  which  the  hgures  emanate;  the  other  two  corners  of  the  panel  are  blacked  in 

* The  figure  in  question  is  indubitably  the  most  important  element  in  all  Southwestern  ceramic 
decoration;  a thorough  comparative  study  of  its  manifold  chronological  and  regional  manifestations 
would  throw  much  light  upon  the  origin  and  the  interrelation  of  Southwestern  pottery  groups. 


M 


THK  FOTTKRV  OF  P K C O S 


to  complete  the  pattern.  Phe  heads,  it  their  faces  are  not  in  direct  opposition,  are 
occasionally  placed  hack  to  back  (hg.  i ('>,])■  When  two  ot  these  keys  fill  triangular 
fields  in  an  obliquely  halved  panel  (rather  than  meeting,  as  they  usually  do,  in  the 
panel’s  centre),  their  stalks  are  bent  twice  and  each  head  backs  up  against  its 
respective  base  (hg.  i s,  (’)■  Phis  arrangement  occurs  but  once  in  the  (daze  1 Red 
collection;  attention  is  called  to  it,  however,  because  it  is  common  in  Little  Colorado 
decoration. 

In  the  rare  instances  in  which  bands  are  not  paneled,  the  stalked  key  with  base 
forms  an  admirable  running  design  (hg.  iH, 

Stalked  keys  ucithout  base  (hg.  26,  b)^  though  much  less  common,  were,  on 
the  evidence  of  the  sherds,  a regular  part  of  the  decorator’s  stock-in-trade.  They 
are  large-headed  and  are  supported  on  thin,  vertical  stalks.  Paired  in  panels,  they 
rise  from  the  upper  and  lower  banding  lines  respectively,  their  hve-  or  six-stepped 
faces  not  in  close  opposition  (hg.  16,  ;/). 


a b c d 


Fig.  26.  (daze  I Red.  X'arieties  of  the  key  figure,  a:  With  stalk  and  base,  b:  With 
stalk  and  no  base,  c:  I’nstalked  right-angled,  d:  I’nstalked  oblique.  (Diagram) 


Lbistalked  ri^ht-angled  keys  ( hg.  26,  c).  'Phis  form  of  key  is  used  only  to 
hll  small  rectangular  helds,  parts,  as  a rule,  of  panels  with  double  cross  subdivision 
(hg.  14,  c,  e).  Phey  are  backed  into  diagonally  opposite  corners  of  these  restricted 
areas;  their  four-  to  six-stepped  faces  lie  so  close  together  as  to  produce  the  effect  of 
a diagonal  white  stepped  line  crossing  a black  held.  An  adaptation  of  this  type  of 
key  to  a triangular  space  is  seen  in  hg.  14,  /. 

Vnstalked  oblique  keys  (hgs.  17,  i-n;  26,  d).  Phese  hgures  are  very  typical 
of  (daze  I Red,  almost  equalling  in  abundance  the  stalked  keys  with  base.  'Phey, 
too,  rise  in  pairs  from  diagonally  opposite  corners  of  panels;  their  terminal  step  is 
likewise  attenuated  to  a mere  line.  'I’heir  faces,  however,  seldom  interlock  and  often 
in  narrow  helds  (hg.  17,  k)  they  do  not  even  overlap.  Pheir  long,  straight  backs  and 
their  two  or  three  saw-tooth,  rather  than  square,  steps  are  characteristic.  .A  single 
example  in  an  unp')aneled  band  design  was  noted  among  the  sherds  (hg.  18,  c). 

Slung  rectangle.  One  is  forced  to  use  a drawing  to  explain  this  coined 
term.'  'Phe  device  is  illustrated,  for  the  beneht  of  the  harassed  reader,  in  hg.  27,  b. 
Little  comment  is  necessary.  Phe  general  arrangement  is  very  similar  to  that  of  the 
paired  stalked  keys  with  base;  two  stalks  with  bases  like  those  of  the  stalked  keys 
emerge  from  diagonally  opposite  corners  of  the  panel,  pass  each  other,  and  are 

' I am  far  from  proud  ot  this,  and  various  other  names  used  tor  patterns  and  elements.  .Appelatives 
ot  some  sort  must,  however,  be  devised  if  one  is  to  avoid  the  constant  repetition  ot  cumltersome  de- 
scriptions. 
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joined  by  a small  rectangle,  usually,  hut  not  always,  solidly  blacked,  and  generally 
fringed  with  ticks  (tig.  17,  a-e).  Inner  embellishment  sometimes  replaces  the  exterior 
fringing;  opposed  keys  {f)  \ stepped  line  {g)  \ checkerboard  (/;).  Genetic  relationship 
to  the  paired  stalked  keys  is  to  be  suspected. 

Birdle'I'.*  This  is  closely  akin  to  the  stalked  key  with  base.  It  differs  from  it, 
however,  in  that  the  stepped  key  head  is  replaced  by  a single  short  line  (fig.  16,  k)  or 
a pair  of  short  lines  (fig.  16,  /)  at  right  angles  to  the  end  of  the  stalk.  The  device  is 
rare  in  Glaze  I Red.  The  figures  appear  in  opposed,  but  not  interlocking,  pairs  in 
panels  (fig.  16,  A’,  /).  .A  single  sherd  (fig.  24,  b)  seems  to  indicate  its  repetition  along 
a line,  d'his  is  the  most  common  method  of  using  the  birdlet  in  later  (dazes. 


a 

a' 

b 

b‘ 

b- 

c 

c' 

c“ 

Fig.  27.  (daze  1 Red.  Drawing  to  show  the  structural  similarity  between  the  oblique 
stalked  key  («),  the  slung  rectangle  {b)^  and  the  oblique  unstalked  key  (c).  Stage  c'  in  the 
painting  of  the  oblique  unstalked  key  was  often  omitted,  in  such  cases  the  serrations  were 
produced  without  previous  outlining.  (Diagram) 


Birds  normally  appear  in  identical  pairs,  one  figure  perched  on  the  apex  of' 
each  of  the  two  triangles  of  the  pendent  triangle  pattern  (hg.  20).  I'he  essential 
features  of  the  bird  are  body,  head  and  tail  (hg.  28);  legs  are  usually  omitted  (but 
see  hg.  20,  and  the  very  similar  bird  in  hg.  30,  a).  The  body  is  simply  a black 
triangle;  one  of  its  angles  meets  the  supporting  pattern,  to  the  second  is  attached  the 
head,  the  tail  originates  from  the  third.  The  head  is  a short  crook;  in  some  cases 
(hg.  29,  a)  it  is  obviously  a mere  continuation  of  the  line  of  the  back;  in  others  (hg. 
29,  b)  it  is  raised  above  the  level  of  the  back  and  study  of  brush  marks  indicates 
that  it  was  usually  added  after  the  body  had  been  drawn.  The  adding  of  the  line 

' This  term  is  born  ot  desperation.  Some  convenient  tag  had  to  be  given  to  this  very  common  and 
widespread  element.  It  liears  some  resemblance  to  certain  bird  figures,  it  is  usually  small,  hence  (but 
with  no  artistic  or  biological  implications)  the  name. 


Fig.  28.  (jlaze  I Red.  l ypical  (ilaze  1 bird.  Note  triangular  body,  crook  head,  tail  of 
straight  lines;  the  lack  ot  legs  and  the  position  on  the  apex  ot  a triangle  are  characteristic. 
From  a sherd,  (i/i) 


Fig.  29.  tilaze  I Red.  Methotisol  drawing  bird  heads,  a:  Continuation  ot  line  of  back, 
c,  d:  -Added  crook;  in  d the  inner  end  ot  the  crook  projects  to  give  the  appearance  ot  the 
lower  mandible.  In  the  lower  row  the  original  lines  are  reproduced  in  outline  to  show  succes- 
sion ot  brush  strokes.  From  sherds.  {Ca.  2/3) 


Fig.  30.  (daze  I Red.  Birds,  unusual  varieties,  a:  Naturalistic  bird  with  wings  and 
feet,  from  bowl  exterior,  h:  Birds  upon  plants  (?).  c:  Bird  with  eye  (the  only  case  noted  in 
(daze  1 Red).  {Ca.  1/3) 
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often  results  in  the  appearance  of  a short  projection  opposite  the  principal  curl  ot 
the  head  (hg.  29,  c/,  also  seen  in  the  birds  ot  hg.  20,  b).  This  projection  seems  pur- 
posely to  have  been  emphasized  in  drawing  the  heads  of  certain  of  the  birds  under 
discussion  (hg.  20,  d)\  it  is  even  more  pronounced  a characteristic  of  (daze  I Yellow 
birds  (hg.  <^7).  It  renders  the  heads  more  realistic  and,  indeed,  occasionally  gives  a 
fairly  graphic,  it  impressionistic,  rendering  of  the  short  low'er  mandible  of  the  parrot. 
Speculation  is  perhaps  justihable  as  to  whether  we  cannot  see,  in  this  repeating  and 
strengthening  ot  a doubtless  originally  accidental  feature,  an  instance  ot  naturaliza- 
tion or,  perhaps  better,  realization  (as  opposed  to  conventionalization)  in  design. 


Mg.  31.  (daze  I Red.  Birds  on  large,  free-standing  geometric  hgure  in  the  bottom  ot  a 
bowl.  Of  the  second  bird,  the  junction  ot  the  tail  with  the  body  can  be  seen  in  the  lower 
corner  ot  the  sherd.  (1/2) 

The  tail  ot  the  bird  is  more  variable  than  the  head.  Most  commonly  (on  the 
evidence  ot  the  sherds)  it  consists  ot  two  straight  brush  marks  in  the  same  line  as 
the  back,  or  cocked  slightly  upward;  a more  elaborate  treatment  is  seen  in  hg.  20,  b. 

Birds,  other  than  at  the  apexes  ot  pendent  triangles,  are  rare;  a handsome 
geometric  hgure  with  two  birds  conventionally  perched  occurs  on  a sherd  trom  the 
bottom  ot  a bowl  (hg.  31 );  the  two  birds  on  what  appear  to  be  trees  (hg.  30,  b)  are 
not  only  unique  as  regards  position,  but  present  the  only  possible  case  of  vegetal 
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representation  in  any  category  ot  Pecos  glazeP  Birds  with  legs  and  wings  appear 
twice,  one  in  the  badly  painted  bowl  shown  in  hg.  20,  d;  once  on  the  exterior  ot  a 
bowl-sherd  (hg.  30,  a).  The  eye  is  represented  but  once  (hg.  30,  c). 

Naturalistic  represextaiioxs  are  practically  non-existent.  Aside  from  the 
human  heads  and  the  animal  illustrated  in  hg.  21,  there  is  a single  sherd  trom  the 
bottom  ot  a bowl  which  bears  a leg  with  tour-toed  foot  (hg.  24,  m). 

' Jeancon  mentions,  but  does  not  figure,  “birds  perched  on  trees”  trom  a Biscuit  vessel  trom  the 
Chama  (1923,  p.  48). 
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This  type,  it  will  be  remembered,  appeared  at  Pecos  a little  later  than  did 
(jlaze  I Red.  I he  two  were  in  use  together  tor  a considerable  time.  Yellow,  however, 
gradually  gained  in  relative  abundance,  Red  declining  both  in  amount  and  in  qual- 
ity, finally  becoming,  before  its  total  extinction,  the  wretched  stud  which  1 have 
segregated  for  description  on  pp.  72  to  78  as  I>ocal  Glaze  I Red.  \ ellow  also 
degenerated,  but  less  rapidly.  Nor  did  it,  like  Red,  pass  out  of  use.  It  took  on  certain 
new  features  (thickened  rim,  red  exterior  decoration)  which,  with  a general  falling 
od of  technological  excellence,  have  served  as  criteria  for  the  recognition  of  Glaze  1 1. 


GENERAL  CfFARACTERISTICS- 

Fike  Glaze  I Red,  this  is  two-color  pottery,  but  the  dark  glaze  of  its  decoration 
is  applied  to  light-colored  instead  of  red  backgrounds.^ 

d’he  term  yellow  is  not  to  be  taken  too  literally,  for  while  the  slips  are  indeed 
yellower  in  general  tone  than  those  of  any  other  Pecos  type,  few  examples  are 
actually  of  that  hue.  There  is  wide  range  in  color,  from  a warm  light  yellow  to  almost 
white.  Whether  this  great  v^ariability  is  due  to  lack  of  standardization  in  dring  prac- 
tice, or  to  diderences  in  nature  of  the  slip,  is  uncertain.  In  this  connection  it  should 
be  remarked  that  the  diderences  are  between  vessel  and  vessel,  the  surface  of  any 
given  piece  being,  save  for  dre-clouds,  of  substantially  the  same  color  throughout. 

On  many  specimens  the  slip  is  a relatively  heavy  coat;  in  such  cases  it  is  often 
seamed  with  dne,  wavy  crackles;  the  thicker  slips  also  tend  to  dake  od',  exposing  the 
reddish  paste.  The  slip  of  other  pieces  is  so  thin  as  to  be,  properly  speaking,  a wash; 
the  dauby  marks  of  the  swab  with  which  it  was  applied  are  then  plainly  visible  l dg. 
34,  r,  In  certain  areas  it  is  so  light  a coat  as  to  permit  the  red  of  the  paste  to  show 
through,  producing  a pinkish,  clouded  ed'ect.  The  surface  is  generally  smooth,  but  is 
never  glossy.  When  heavy  slip  was  used,  it  appears  to  have  been  gone  over  with  a 
smoothing  stone,  whose  marks  are  particularly  obvious  on  the  exterior  of  bowls, 
d’he  thin,  “washy”  slip  was  not  rubbed  after  application. 

Bowls  were  evidently  always  dred  upside-down,  for  dark  gray  to  black  dre- 
clouds  with  lighter  edges  are  found  on  the  exterior  of  practically  every  piece  (dg. 
3<;,  a',  c\d')^  while  they  are  never  seen  within.  Further  proof  of  the  inverted  position 
is  provided  by  the  uniformly  dark  gray  interior  of  certain  bowls  whose  exteriors 
are  light-colored.  This  is  due,  without  doubt,  to  the  partial  exclusion  of  oxygen  from 
the  interior  during  the  burning. 

I'he  glaze  paint  is  thin,  lies  dat  on  the  surface,  and  holds  closely  to  the  lines  of 
its  original  application.  Running  is  extremely  rare  (one  of  the  very  few  instances 
appears  in  dg.  ^lo,  ^).  Irregular  edges  are  usually  due  to  faulty  brushwork.  The  glaze 

' Comparable  to  Mera’s  “ Cieneguilla  Glaze-on-vellow.  ” 

Miss  Shepard’s  technological  description  ot  Glaze  I Yellow  will  be  found  on  pp.  501-50;. 

■’  The  rare  polychrome  specimens  are  described  on  p.  69. 
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is,  on  the  averase,  distinctly  more  lustrous  than  that  of  Glaze  1 Red.  It  also  differs 
from  it  in  that  it  never  draws  together  into  beads.  It  often  fails  to  “ take,”  particu- 
larly where  brushed  out  thin;  but  the  finest  examples  are  beautifully  glossy.  In 
color  ft  has  a definitely  brownish  cast;  it  is  light  brown  when  thin,  blacker  when 
heavily  applied,  but  never  really  black.  In  many  instances  there  is  a bluish  irides- 
cence; almost  never  any  suggestion  of  green. 


Fig.  32.  Glaze  I ^ ellow.  Bowl  shapes;  pieces  of  intermediate  size  are  not  found.  For 
probable  olla  shape  see  fig.  (1  6) 


a b c deb  g h i 


big.  33.  Glaze  I Yellow.  Bowl  rim  profiles.  The  rounded  (a-r)  are  less  common  than 
the  squared  lips  (d-h).  The  outcurved  form  (zi  is  extremely  rare,  (i  2' 


VESSEL  SHAPES 

BOWLS 

As  in  Glaze  1 Red,  there  are  many  large  bowls,  relatively  very  few  small  ones. 

Large  bowls  'hgs.  32,  a;  34,  3;).  .Although  certain  Glaze  1 A’ellow  bowls  are 
excellently  moulded,  most  specimens  are  less  true  in  silhouette  and  less  perfectly 
circular  than  the  run  of  Glaze  1 Red  bowls.  In  general  shape,  however,  the  two  are 
identical  cf.  rigs,  i,  321;  and  the  likeness  extends  to  z7/«  fo)-m  icf.  rigs.  2,  33),  with  a 
slight  tendency  toward  greater  squareness  of  lip  in  Glaze  1 A'ellow.  The  collection 
contains  one  complete  bowl  and  six  sherds  with  slightly  outcurved  rim  (rig.  33,  /); 
the  rarity  of  this  form  becomes  evident  when  one  takes  into  consideration  the  fact 
that  the  six  sherds  were  »'he  only  ones  of  the  sort  found  during  examination  in  the 
field  of  many  thousand  fragments.  Size:  the  range  in  diameter  is  from  \oy4  to  13F2; 
the  average  is  1 1 -'4  inches.  The  range  in  depth  is  from  4^^  to  6 inches;  the  average 


Mg.  34.  Glaze  I Yellow.  Bowls  with  band  decoration,  (l)iam.  of  r/,  13X  inches) 
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Hg.  3>.  Cjlaze  I bellow.  Bowls,  a:  Narrow  hand,  Normal  band,  c,  d:  Pendent 
triangles.  (Diam.  ot  12*4  inches) 
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4"^g;  average  orifice-depth  index  is  .4I  (extremes  are  .37  and  .48,  three  examples  ot 
each).  Capacity  averages  about  6 dry  quarts  (6.6  litres).  Thickness  of  bowl  walls  is 
always  close  to  of  an  inch;  extremes  noted  are  ^ of  an  inch. 

Small  bowls  (fig.  32,  b).  Specimens  run  from  to  8 inches  in  diameter, 
with  an  orifice-depth  index  of  about  .44;  capacity^  i to  2 dry  quarts  i i.i  to  2.2  litres). 

OLLAS 

Our  knowledge  of  the  shape  of  the  Glaze  I Yellow  olla  is  limited  to  what  can  be 
derived  from  sherds,  and  small  sherds  at  that,  for  although  this  vessel  appears  to 
have  been  quite  as  common  in  the  yellow  type  of  Glaze  I as  it  was  in  the  red,  we 
tailed  to  recover  even  any  sizable  tragments.  Such  material  as  we  have  suggests 
that  in  form  and  capacity  the  two  sorts  of  ollas  were  closely  similar  (see  fig.  d). 
Mr.  X.  C.  Nelson  has  verv  courteously  permitted  me  to  illustrate  fig.  6,  d)  a Glaze 
1 Yellow  olla  excavated  bv  him  at  Pueblo  Cieneguilla. 


GENERAL  DECORATIVE  FEATURES 

Colors.  Brownish  to  black  glaze  on  light  backgrounds.  In  a small  percentage 
of  bowls  a polvchrome  effect  was  achieved  by  the  use  ot  red  fillings  (fig.  ■tq,  e-k)d 
Ollas  were  sometimes  also  enriched  with  red  fillings,  as  well  as  by  slipping  the  neck 
red.- 

Slip  extext.  Bovsls:  light-colored  slip  always  covers  the  entire  interior. 
Often  the  whole  exterior  is  slipped,  but  usually  with  a thinner,  often  a “washy,” 
coat.  About  <;o%  of  the  bowls  are  only  slipped  on  the  upper  part  ot  the  exterior;  the 
bottom,  in  such  cases,  is  left  unslipped,  when  it  has  the  brownish-red  color  of  the 
paste.  Rarely  (2;  sherds,  no  complete  pieces)  the  whole  exterior  is  slipped  with  red. 
These  specimens  are  probably  comparable  to  Mera’s  “San  Clemente  Glaze-poly- 
chrome.” Ollas:  although  the  data  are  very  poor,  because  ot  the  lack  ot  complete 
vessels,  it  seems  that,  as  in  bowls,  the  slip  sometimes  covered  the  whole  exterior; 
sometimes,  however,  the  bottom  was  slipped  red  or  lett  in  the  paste.  The  interior 
ot  the  neck  was  slipped  as  tar  down  as  the  outward  spring  ot  the  body. 

Zones  of  decoration.  Bo\s:ls:  exterior  decoration,  in  the  form  ot  dashes  'figs. 
34,  b\  c' ; 3;,  b' ; 46,  a')  and  crosses  close  below  the  lip,  is  definitely  commoner  than  in 
Glaze  I Red.  A few  more  ambitious  ornaments  also  occur  (fig.  3 c,  a'),  but  the  prin- 
cipal field  is  the  upper  part  of  the  interior.  Designs  seldom  invade  the  interior  bottom 
I but  see  figs.  46,  b;  ^i).  Lip  decoration  by  dotting,  or  otherwise,  is  absent.  The  inner 
surtace  of  the  rim,  in  the  few  sherds  with  outcurved  rim,  bears  vertical  lines,  a zigzag, 
or  a series  ot  small  crosses  'fig.  59,  c,  d).  Ollas:  upper  body  trom  a little  above  the 
shoulder  to  the  base  ot  the  always  undecorated  neck.  The  lip  is  not  ornamented. 

* .Mera  calls  such  pieces  “Cieneguilla  Glaze-polychrcme.” 

- It  is  impossible  to  give  even  approximately  accurate  figures  as  to  the  prevalence  of  polychromy. 
It  was  surely  infinitely  rarer  than  the  thirty  or  forty  sherds  in  the  collection  would  indicate,  tor  these 
represent  everv  example  found  during  the  field  examination  ot  thousands  ot  Glaze  I Yellow  tragments. 
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BOWL  INTERIOR  DECORATION 
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Although  the  above  figures  would  seem  to  show  that  the  band  is  of  relatively 
less  importance  than  in  Glaze  1 Red  (39%  as  against  56%  tor  Red),  the  sherds 
intiicate  that  it  really  held  a strong  preponderance  ov'er  Pendent  Triangles  and 
1 Allies.  Possibly  bowls  bearing  the  latter  patterns  were  in  tayor  for  mortuary  use 
(our  whole  specimens  emanate  almost  exclusiyely  from  gravies). 

BAND  PATI'ERNS 

Area  coyERED.  Bowls:  interior  from  just  below  the  lip  downward  for  2 to 
4F2  inches  (see  fig.  34).  Ollns:  upper  body  from  at,  or  just  aboye,  shoulder  to  base  of 
neck  (hg.  6,  d). 

Framing.  \\  hile  only  about  60%  of  Glaze  I Red  bands  on  bowls  were  pro- 
yided  with  a heayy  upper  framer,  this  feature  is  present  on  ov'er  of  the  Glaze  I 
^ ellow  examples  (figures  from  complete  yessels  and  sherds).  It  is  a broad  (R(  to 
inch),  well-drawn  line,  placed  i^''ch  to  1 inch  below  the  lip  and  usually  a 

somewhat  greater  relatiye  distance  aboye  the  band  proper.  It  contains  the  exit  space 
eyen  more  regularly  than  does  the  upper  framer  of  Glaze  1 Red,  there  being  but 
two  unbroken  framers  in  the  collection  (hg.  3^,^,  //).  .A  lower  framer  is  rare;  where 
it  does  appear  (as  in  hgs.  37,  e;  38,  a)  both  it  and  the  upper  one  are  narrower  than 
usual  (this  is  also  true  of  Glaze  1 Red).  The  band  itself  is  margined  aboye  and  below 
by  a thin  banding  line. 

Paneling.  .All  broad  bands  seem  to  haye  been  paneled.  I can  hnd  no  eyidence 
in  the  large  sherd  collection  of  such  impanelled  designs  as  occasionally  are  seen  in 
(daze  I Red  (cf.  hg.  18).  The  paneling  systems  are  the  same  as  those  of  Red;  a heavy 
vertical  bar  between  narrow  engaged  paneling  lines  (hg.  38);  or  a vertical  open  space 
between  narrow  engaged  paneling  lines  (hgs.  36,  37).  .An  odd  variant  of  the  bar 
treatment  is  seen  in  hg.  38,  the  bar,  in  that  case,  instead  of  being  solid  black,  is 
embellished  with  stepped  lines,  hour-panel  division  is  conventional;  as  is  the  alterna- 
tion of  two  unlike  panels;  A,Pj,.A,Ij.  'Fhere  is  one  instance  (hg.  38,  h)  of  two  long 
bar-divided  panels,  each  of  which  contains  three  minor  panels  separated  by  open 
spaces;  this  arrangement  may  be  expressed  by  the  formula;  .A  (a,  b,  c),  .A  (a,  b,  c). 
d'he  band  with  four  unlike  panels;  .A,B,G,I)  (hg.  36,  d)  is  apparently  unique;  the 
irregularly  spaced  band  in  hg.  37,  /'seems  to  be  an  example  of  beginner’s  work. 


The  following  methods  of  bowl  decoration  are  found; 

Hands 

Narrow  bands 

Pendent  triangles 

Pendent  rectangles 

Funes 

-All-over  patterns 

Aberrant  patterns 


a 


b 


Mg.  36.  (ilaze  I 'bellow.  Band  patterns,  paneling  by  vertical  open  space.  (1/8) 


e 


h 


Hg.  37.  (ilaze  1 'bellow.  Band  patterns,  paneling  by  vertical  open  space.  Band  h is 
from  the  only  complete  polychrome  Glaze  I 'i  ellow  howl  in  the  collection  (the  red  hllinsis 
are  indicated  by  hachu  re).  (1/8) 


46 


h 

Fig.  38.  Glaze  I Yellow.  Band  patterns,  paneling  by  heavy  vertical  bar.  (18) 
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Panel  layolt.  In  general,  the  panels  are  subdivided  and  filled  in  much  the 
same  manner  as  are  those  of  Glaze  1 Red;  most  of  the  observable  differences  are 
very  likely  due  to  the  accidents  ol  collecting,  although  the  greater  varietv  ol  Glaze  I 
Yellow  treatments  may  be  significant.  The  following  methods  of  subdivision  appear 
(asterisks'  indicate  absence  from  the  Glaze  I Red  collection): 

Horizontal  line  (fig.  ^59,  <?) 

Double  cross  (fig.  39, 

Oblique  line  (fig.  39,  d) 

*Vertical-oblique  cross  (fig.  39,  e)* 

*Double  vertical-oblique  cross  (fig.  39,  c) 

Corner  lines  'fig.  39,  g) 

Stalks  for  opposed  elements  or  slung  rectangle  (fig.  39,  /i) 

Triangle  (fig.  39,  /') 

*Cnbalanced  X (fig.  39,  /) 

*Corner-to-corner  curve  (fig.  39,  k) 

* Diamond  (fig.  39,7) 

Horizont.al  line  (fig.  39,  a).  The  commonest  ol  all  treatments.  .A.  single  line 
drawn  close  to  the  top  of  the  panel  occasionallv  produces  this  division  (figs.  39,  a; 

40,  k);  usually,  however,  there  are  two  lines,  one  near  the  top,  another  near  the 
bottom  (fig.  40,  a,  b).  Either  method  results  in  the  creation  of  narrow  sub-fields, 
one  or  more  of  which,  in  anv  given  panel,  mav  be  filled  solidlv  with  black  to  give  the 
appearance  ol  heavy  lines  (fig.  40,  b f).  Stepped  lines  are  also  used  (r);  and  in  a great 
manv  cases  a narrow  sub-field  is  occupied  bv  a strip  ol  plain  (7,7)  or  dotted  (^,  /) 
checkerboard.  .As  in  Glaze  I Red,  there  is  often  a division  into  a narrow  and  a broad 
sub-field;  in  such  instances  the  broader  one  is  normally  treated  as  a panel  in  one  or 
another  of  the  conventional  styles  (see  figs.  4I,  d;  42,  h;  43,  k). 

Double  cross  (fig.  39,  b).  Less  common,  apparentlv,  than  in  Glaze  I Red; 
the  simple  cross  (fig.  i 2,  b)^  it  mav  be  noted,  which  was  rare  in  Red,  does  not  appear 
at  all  in  our  collection  of  A’ellow.  Paired  horizontal  and  vertical  lines  cut  the  panel 
into  four  rectangles  and  a small  central  square.  The  rectangles  are  filled  with  black 
or  with  stepped  lines,  the  two  methods  usuallv  alternating  in  anv  given  panel  (fig. 

41,  7Z,  b).  The  central  square  is  always  black. 

Oblioue  line  (fig.  39,  d).  Less  common  than  in  Red.  Triangular  areas  are 
produced  bv  the  primarv  division  of  the  panel  bv  a series  of  two  or  three  lines 
drawn  between  diagonallv  opposite  corners.  Dots  fringe  the  lines  (fig.  42,  a,  b)  or  are 
placed  between  them  {c)\  the  ubiquitous  stepped  line  may  also  occupy  the  space 
between  two  such  lines  id).  The  corners  of  the  panel  are  habitually  cut  off  and 
blacked;  thev  are  apparentlv  seldom  decorated  with  keys  or  otherwise,  as  was 
sometimes  the  practice  in  Glaze  1 Red  (cf.  fig.  K,  e,g,  h). 

VERTICAL-0BLK4UE  CROSS  (fig.  39,  e).  A very  common  method  of  subdivision. 
.A  vertical  line  cuts  the  panel  into  two  equal  parts;  a second  line  runs  between  diagon- 
allv opposite  corners,  bisecting  the  first  line.  The  two  triangular  fields  thus  formed 

* Occurs  in  Glaze  1 Red  in  double  form  onlv  (see  fig.  i c,  m,  tt) 
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are  filled  with  black  and  the  remaining  two  corners  of  the  panel  are  cut  od  and  also 
blacked.  This  process  reserves  (i.e.,  leaves  in  the  background)  two  oblique  parallelo- 
grams (hg.  42,  f).  A somewhat  similar  effect  is  often  gained  by  drawing  pairs  of 
opposed  right  triangles  within  the  panel  (hgs.  39,/,'  42,  /?,  k,  I;  the  reserved  space  is 
then  continuous.) 

Double  v^ertical-oblique  cross  (hg.  39,  c).  The  fact  that  there  are  two 
examples  of  this  method  of  subdivision  on  whole  bowls  (figs.  38,  c;  41,  e)  and  some 
probable  cases  on  sherds,  makes  it  seem  probable  that  it  is  not  merelv  a faulty 


Fig.  39.  Glaze  I Yellow.  Methods  of  panel  subdivision,  a:  Horizontal  line,  h:  Double 
cross,  c:  Double  vertical-oblique  cross,  d:  Oblique  line,  e:  \Yrtical-oblique  cross,  f:  Double 
triangle,  g:  Corner  lines,  h:  Stalks  for  opposed  elements  or  slung  rectangle,  i:  Friangle.  j: 
Diamond,  k:  Corner-to-corner  curve.  1:  I’nbalanced  X.  (Diagram) 

rendering  of  the  double  cross,  from  which  it  differs  onlv  in  that  one  of  the  sets  of 
paired  lines  connects  diagonally  opposite  corners  of  the  panel  rather  than  the  middle 
of  the  panel’s  shorter  sides.  There  is  thus  obvious  analogv  to  the  vertical-oblique 
cross. 

Corner  lines  (hg.  39,^).  Cncommon.  Two  opposite  corners  of  the  rectangu- 
lar panel  are  cut  off  obliquely  by  parallel  lines  and  the  triangular  spaces  so  enclosed 
are  hlled  with  black.  There  is  but  a single  instance  (hg.  42,  i)  of  the  common  Biscuit 
practice  of  reserving  a rectangle  in  the  right-angle  of  a black  triangle  (\'ol.  i,  hg.  60); 


Kig.  40.  (ilaze  1 ellow.  Panels  subdivided  by  horizontal  lines. 


Kig.  41.  Cilaze  1 Yellow.  Panel  subdivision,  a-d:  Double  cross,  e:  Double  vertical- 
oblique  cross.  /,  g:  I nbalanced  X.  h-l:  Triangle. 


I'ig.  42.  Cilaze  1 Yellow.  Panel  subdivision,  a-d. 
j:  ^ ertical-oblique  cross.  A,  1:  Double  triangles. 


Hg.  43.  Glaze  I Yellow.  Panels  containing  stalked  key  figures  with  base  {a-g); 
stalked  key  figures  without  base  {h)\  birdlets  (/);  oblique  unstalked  key  figures  {j-l). 


I 


Fig.  44.  Cilaze  I Yellow.  Panels  containing  the  slung  rectangle  panels  with 

horizontal  line  subdivision  and  small  triangles  in  series  (c,/);  panels  subdivided  by  corner- 
to-corner  curve  (^,  /;);  diamond  0\J);  polychome  panels  {k,  I — red  indicated  by  hachure). 
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the  rectangle,  in  this  Glaze  I Yellow  example,  is  cribbed  (see  hg.  i;6,  below),  a com- 
mon Biscuit  device,  but  one  never  seen,  as  tar  as  I am  aware,  in  the  small  reserved 
rectangles  ot  the  Biscuit  triangle. 

Stalks  for  opposed  elements  or  the  slung  rectangle  (tig.  ^59,  /z).  Abun- 
dant. The  tramework  is  exactly  the  same  as  in  Glaze  I Red;  two  parallel  lines  emerge 
trom  diagonally  opposite  corners  at  such  an  angle  that  they  pass  each  other.  They 
serve  as  stalks  for  stalked  key  figures  with  base  (hg.  4],  a-e),  as  the  back-line  for 
oblique  unstalked  keys  (y-/),  and  as  supports  tor  the  slung  rectangle  (hg.  44,  a-ci) 
d'he  corners  ot  the  panel  are  habitually  cut  oft  and  hlled  with  black. 

Triangle  (hg.  39,  /).  Commoner  than  in  Glaze  I Red.  Lines  from  adjacent 
lower  or  (much  more  rarely)  upper  corners  ot  the  panel,  converge  to  meet  at  the 
middle  ot  the  opposite  side  (hg.  41,  z,  3)  or  slightly  below  the  middle  (A’,  / -this 
arrangement  has  not  been  tound  in  Glaze  I Red.)  The  resultant  large  isosceles 
triangle  is  hlled  with  stepped  lines;  its  corners  are  otten  blacked.  Fhe  two  remaining 
corners  ot  the  panel  were  blacked,  sometimes  with  a dotted  “eye”  (hg.  41,  /). 

L^nbalanced  X (hg.  39,  /).  There  are  three  examples  trom  whole  vessels 
( hgs.  38,/,-  4 1 ,/,  g)  and  the  sherd  collection  contains  parts  of  what  seem  to  be  others, 
d'he  layout  is  much  like  the  triangle,  but  the  two  lines  meet  a little  below  the  upper 
edge  of  the  panel  and  are  continued  to  the  banding  line,  torming  a second  small 
triangle.  Embellishment  of  the  large  triangle  is  by  stepped  lines  or  sets  of  parallel 
horizontal  lines  with  little  step-like  hlls  where  they  join  the  sides  ot  the  held  (hg.  41, 
/,  ^).  The  small  upper  triangle  is  blacked.  I'he  unbalanced  X may  perhaps  be  an 
accidental  variation  of  the  triangle  (hg.  38,  / and  41,7  are,  tor  example,  almost 
duplicates). 

CoRNER-'TO-coRNER  CURVE  (hg.  39,  k) . Two  examples  (hg.  44,  g,  /z).  This 
method  ot  panel  decoration  is  notable  as  being  one  ot  the  very  tew  instances  ot  the 
use  ot  curved  lines  in  Glaze  I,  either  Red  or  Yellow.  It  is  obviously  allied  to  the 
triangle.  The  rather  “fussy”  treatment  ot  the  held  in  hgure  44,  g is  not  in  the  best 
(ilaze  I tradition. 

Diamond  (hg.  39,3).  Two  instances  (hg.  44,  i,j).  .All  tour  corners  ot  the  panel 
are  cut  off  and  blacked  in,  leaving  a large  diamond-shaped  held,  which  is  lett  open 
in  one  case,  hlled  with  concentric  line-diamonds  in  the  other. 

NARROW  BANDS 

'Phis  restrained  and  tasteful  treatment,  which  leaves  most  ot  the  bowl  interior 
unornamented,  is  rare.  We  have  three  whole  vessels  (hgs.  35,  a;  41; ) and  about  a 
dozen  sherds.  In  the  case  of  the  smaller  sherds,  however,  it  is  not  always  possible  to 
be  certain  that  such  decoration  as  is  preserved  is  not  merely  the  upper  part  ot  a 
broader  band. 

.Area  covered,  d'he  extreme  upper  part  ot  the  bowl  interior. 

Framing.  .A  single  heavy  upper  framer  with  exit  space.  In  one  specimen  (hg. 
45,  l>)  there  is  a narrower  lower  framer. 

Elaboration.  .As  the  illustration  (hg.  45)  shows,  the  bands  are  extremely 
simple;  a couple  of  lines,  the  lower  one  dotted  (a);  a strip  ot  dotted  checkerboard 
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three  lines  with  widely-spaced  squares  (c — the  vessel  illustrated  in  hg.  a).  There 
are  sherds  which  suggest  that  some  bowls  were  even  more  chastely  decorated  with 
one  or  two  plain  but  well-drawn,  lines  just  below  the  heavy  tramer. 

PENDENT  TRIANGLE  PATTERNS 

Area  covered.  L pper  part  of  bowl  interior  (hgs.  35,  c,  46,  rt').  Does  not 
occur  on  ollas.  1 he  tails  of  the  bird  figures  which  are  attached  to  certain  of  the 
triangles  sometimes  invade  the  bottom  ot  the  bowl  (fig.  46,  d). 

Framing.  A single,  heavy  upper  tramer,  almost  alwavs  broken  by  an  exit 
space.  This  line  is  set  from  Tf  of  an  inch  to  i inch  below  the  lip.  An  equal  distance 
below  the  tramer  is  a single,  narrow,  unbroken  line  from  which  the  triangles  depend. 
In  one  instance  (hg.  48,  /)  the  narrow  line  is  omitted,  and  the  triangles  are  applied 
directlv  to  the  broken  framer. 

Structure.  Exactlv  like  the  pendent  triangle  ot  Glaze  I Red  (cf.  hgs.  19,  20). 
1 here  is  the  same,  normally  dual,  arrangement  and  usually  sinistral  direction  ot  the 
hypothenuse.  1 here  are  in  Yellow,  however,  several  bowls  with  but  a single  triangle 
(tigs.  47,  gy  h;  48,  c),  a verv  long  one,  which  makes  nearly  a complete  circuit  of  the 
vessel. 
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Eig.  45.  (daze  I lellow.  Narrow  band  patterns.  {Ca.  1/4) 


Elaboration.  In  the  conventional  two-tnangle  patterns  each  triangle  con- 
tains two  unlike  panels,  the  same  panels  being  repeated  in  the  other  triangle.  The 
alternation  is  theretore  the  same  as  in  bands:  A,B,.A,B.  Three  panels  (as  in  tig.  47, 
/?)  are  rare.  The  tapering  end  of  the  triangle  is  usually  black,  but  there  are  a few 
examples  in  which  it  is  only  partially  tilled,  a longitudinal  reserved  space  being  lett 
clear  (hg.  47,  or  treated  with  a zigzag  (hg.  48,  a).  The  very  narrow  triangles  in 
hg.  49,  c are  unpaneled. 

On  the  tree,  or  downward-pointing,  corner  of  the  triangle  there  is  often  perched 
a bird  (hg.  48,  a-e)\  less  commonly  a small  three-sided  appendage  (/").  The  short 
vertical  side  ot  the  triangle,  which  in  all  our  Glaze  I Red  specimens  is  unembellished, 
occasiotially  bears,  in  Glaze  I A ellow,  a key  (hgs.  47,  g;  49,  c)  or  some  other  orna- 
ment (hg.  47,/,  b).  The  two  examples  in  tig.  49,  b,  r,  which  terminate  in  kevs,  are 
unusually  delicate  and  restrained.  In  this  respect  thev  are  akin  to  the  narrow  bands 
described  above. 

PENDENT  RECTANGLE  PATTERNS 

We  have  but  one  example  (hg.  49,  a;  from  a bowl  8^  inches  in  diameter), 
framing  is  by  the  usual  heavy,  broken  line;  the  rectangular  panels  hang  trom  a 
narrow  banding  line. 


Fig.  46.  Glaze  1 Yellow.  Bowls,  a-c:  Lune  decoration,  d:  Pendent  triangles.  {Diam. 
ol  rt,  1 2^  inches) 
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Hg.  47.  (ilaze  I ^ ellow.  Pendent  triangle  patterns.  In  , h the  short  vertical  side  ot 
each  triangle  bears  an  added  decoration.  (i/S) 
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Hg.  48.  Glaze  I Yellow.  Pendent  triangle  patterns  with  bird  and  other  figures.  The 
pendent  “ feather  ” of  a is  seen  in  several  sherds.  (1/8) 
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LUNE  PATTERNS 

Area  cov'ered.  Two  elongated  fields  on  opposite  sides  of  the  upper  part  ot 
the  bowl  interior  (figs.  46,  a-c;  50);  lor  remarks  upon  the  shape  ol  the  fields,  see  p. 
26  in  the  .section  on  Glaze  I Red.  Fhe  fields  may  or  may  not  join  at  the  ends  (see 
fig.  50). 

Framing.  A heavy  upper  framer,  sometimes  unbroken  by  an  exit  space.  The 
lunes  are  attached  to  a narrow  banding  line  drawn  at  about  the  same  distance 
below  the  framer  as  the  latter  is  below  the  lip. 

Klabor.^tion.  Fhe  influence  of  band  decoration  is  obvious,  the  broad  central 
part  of  each  lune  being  occupied  by  a single  panel  of  conv^entional  band  type,  which 
is  separated  from  the  tapering  ends  by  vertical  open  spaces  or  by  heavy  bars  in 
exacth^  the  same  wav  that  panels  in  bands  are  separated  from  each  other.  The  ends 
are  either  black  or,  if  there  is  room,  lightened  by  a horizontal  reserved  space,  dotted 
“eves,”  etc.  The  panels  in  the  two  lunes  of  any  giv^en  bowl  are  usually  alike  (A,.-\). 


c 


Fig;.  49.  Glaze  I Yellow,  a:  Pendent  rectangle  pattern.  i>,  c:  Pendent  triangles  with 
kev  figure  terminations,  h'rom  small  bowls.  ( 1/8) 

ALL-OVER  P.nTTERNS 

Area  cov'ered.  These  very  rare  patterns  invade  the  interior  bottom  of  the 
bowl  (fig.  i; I ). 

h'RAMiNG.  .Single  heavv  line,  with  or  without  exit  space;  or  narrow  band  of 
checkerboarding. 

.Structure.  The  upper  part  of  the  bowl  is  encircled  by  the  above-mentioned 
strip  of  checkerboarding  (fig.  51,  d,  f,g),  or  by  lunes  (b,  c).  The  bottom  is  sometimes 
crossed  by  a paneled  band  e),  the  sherds  indicating  that  this  was  a not  uncommon 
practice  (see  sherdy  in  fig.  54);  or  is  occupied  by  a large  figure  (fig.  51,  c)  or  a pair  of 
figures  (fig.  5 I,  t/, 

ABERRANT  PATTERNS 

Among  the  decorations  of  the  whole  bowls  there  is  but  one  (fig.  51,  a).  It  is, 
strictly  speaking,  an  all-over  pattern,  but  it  departs  so  radically  from  the  canons  of 
(daze  I Yellow  as  to  justify  its  segregation.  The  illustratio.n  makes  clear  the  bungling 
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Hg.  50.  Glaze  I bellow.  Lune  patterns.  (i'8) 
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Kill.  >1-  Cilaze  I Yellow.  Bowls  with  all-over  decoration.  {Ca.  i/8) 
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Fig.  52.  Glaze  I Yellow.  Sherds  illustrating  use  of  the  stepped  line, 
r,  e,  k,  /,  q from  ollas,  the  rest  from  howls.  (NMdth  of/ at  rim,  3^  inches) 
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Fig.  (ilaze  I Yellow.  Sherds  illustrating  use  ot  dotted  checker- 
boarding {a-j)  and  rectangular  blocking  between  lines  (^--0-  fh  from 

ollas,  the  rest  from  bowls.  (Width  of  n,  3 inches) 


Fig.  <;4.  (ilaze  I Yellow.  Sherds  illustrating  use  of  various  forms  of 
the  key  figure.  /;,  n from  ollas,  the  rest  from  bowls,  ((ireatest  dimension 
of^,  6 inches) 
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Fig.  Glaze  I Yellow.  Sherds  illustrating  use  of  dots  and  lines. 
/;,y,  k,  /,  o,  p from  ollas,  the  rest  from  bowls.  (Width  of  / at  rim, 
inches) 
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arrangement  of  the  two  pendent  triangles  and  the  peculiar  human  head  that  fills 
the  remaining  space.  Brushwork  is  bad,  the  glaze  is  thin,  brownish,  and  in  places 
“untaken.”  Yet,  in  paste  and  shape,  the  bowl  is  typical  of  Glaze  1 Yellow.  It  may 
have  been  the  work  of  a child,  although  it  accompanied  the  skeleton  of  a middle-aged 
woman  (Skel.  843). 


ELEMENTS  OE  GL.AZE  I YELLOW  DECORATION 

Most  of  the  elements  which  go  to  make  up  Glaze  1 Yellow  designs  are  so  closely 
similar  in  nature,  treatment,  and  relative  frequency  to  those  of  Glaze  1 Red,  that  to 
describe  them  separately  would  involve  useless  repetition  of  the  material  presented 
on  pp.  27-38.  Lixes  are  identically  used,  both  in  the  laving  off  of  patterns  and  in 
their  enrichment.  Hatching  is  again  rare,  Crosshatchixg  well-nigh  absent;  the 
Stepped  line  is  extremely  abundant  (hg.  s2).  Dots  are  perhaps  employed  a trifle 
more  freely  than  in  Glaze  1 Red;  Checkerboarding,  particularly  the  Dotted 
CHECKERBOARD  RIBBON  (hg.  53,  rt-c),  is  Certainly  commoner;  it  is,  indeed,  one  of  the 
diagnostics  of  Glaze  1 Yellow.  Key  figures,  st.alked  with  base  (hgs.  43,  a-f;  54, 
a,  c,  h).  Stalked  without  base  (hgs.  43,  h;  ^^4,  b)^  Unstalked  right-angled  keys 
(hg.  54,  k),  U NSTALKED  OBLIQUE  KEYS  (hgS.  43,  k,  1;  ^4,  ;/),  SlUNG  RECTANGLES 
(hgs.  44,  a-d;  ^;2,  /),  all  appear;  the  Birdlet  occurs,  but  rarely  (hgs.  43,  i;  54,/). 


Fig.  t6.  Glaze  I Yellow.  Cribbing,  one  of  the  two  occurrences  in  Pecos  Glaze  of  this 
common  Biscuit  device  (for  the  other  see  hg.  42,  /).  (i  2) 


Cribbing  is  the  reduction  of  a rectangular  area,  or  its  complete  hlling,  by  lines 
drawn  parallel  with  and  close  to  two  of  its  sides,  then  parallel  to  its  other  two  sides 
within  the  hrst  pair,  and  so  on.  This  device  is  characteristic  of  Biscuit  ware  (see 
\ ol.  I,  hg.  42);  we  hav’e  but  two  examples  in  all  the  Glaze  pottery  from  Pecos,  the 
sherd  shown  in  hgure  56  and  a panel  (hg.  42,  /)•  analogous  treatment  appears  in 
a diamond-shaped  held  (hg.  44,7),  but  the  paired  lines  cross  at  the  ends  to  produce 
small,  black-hlled  diamonds. 

Birds,  as  in  Glaze  1 Red,  are  normally  found  perched  upon  the  apexes  of 
pendent  triangles  (hg.  48).  They  have  the  same  triangular  body  and  crook  head,  but 
the  inner  end  of  the  crook,  w'hich,  as  was  stated  in  discussion  of  the  Glaze  I Red 
birds,  may  represent  the  lower  mandible,  is  more  regularly  carried  forward  from 
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the  neck  (hg.  57).  A dot  sometimes  placed  in  the  crook  obviously  depicts  the  eye 
(hg.  57,  c,  d).  1 his  device  is  rare  in  Glaze  1 Red.  The  tail  is  more  often  a single  elon- 
gated projection  with  interior  embellishment,  than  the  series  of  straight  lines 
usually  seen  in  (ilaze  I Red  birds.  The  tail  in  hg.  48,  c appears  to  represent  an  eagle 
feather, 1 and  a long  pendent  object  in  hg.  48,  o.  has  the  same  peculiarly  shaped  black 
end.  1 his  leads  one  to  wonder  if  the  Glaze  1 birds  are  not  all  depictions  of  eagles. 
1 he  hooked  beak  would,  of  course,  be  in  character.  It  would  equally  well,  however, 
suit  a parrot  or  macaw,  birds  held  sacred  by  the  Pueblos,  ancient  and  modern.  A 


Fig.  57.  Glaze  I Yellow.  Birds.  «,  e from  bowl;  r,  d from  olla  sherds.  The  bird  at  c 
is  unusual  in  that  it  is  set  upon  a line  rather  than,  as  is  conventional,  upon  the  apex  ot  a 
triangle;  that  at  e departs  from  the  normal  in  the  naturalism  ot  the  head,  (i/a) 


distinctly  psittacoid  look  is  also  given  to  many  of  these  creatures  by  the  short  lower 
mandible. 

Although,  as  has  been  said,  there  is  very  little  difference  between  the  decorative 
elements  of  Glaze  1 Red  and  Glaze  1 Yellow,  one  obtains  the  impression  that  the 
latter  is  somewhat  more  elaborate  and  “ finicky”  than  the  former.  This  feeling, 
however,  may  to  some  extent  be  due  to  the  fact  that  the  decorations  of  Yellow  stand 
sharply  out  against  light  backgrounds  and  that  details  are  emphasized  which  are 
more  or  less  lost  upon  the  much  darker  base-color  of  Red.  The  foregoing  analyses 

* Chapman,  1927,  argues  convincingly  for  this  identification  ot  similar  figures  on  other  types  ot 
pottery.  See  also  feather  representations  trom  Biscuit  A (\'ol.  i,  fig.  48),  Biscuit  B (\’ol.  i,  fig.  79)  and 
Modern  painted  (Vol.  i,  fig.  96);  as  well  as  upon  clay  pipes  (Kidder,  1932,  fig.  i <7). 
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hav'e  certainly  proved  that  the  decorative  systems  of  the  two  types  are  essentially 
the  same. 


BOWI.  EXTERIOR  DECORATION 

Few  Glaze  I Yellow  bowls  lack  exterior  decoration.  The  commonest  embellish- 
ment is  a single  pair  ol  oblique  dashes  ( hgs.  34,  b\  c’ ; 3 b') ; paired  vertical  dashes  are 

rarer  (hg.  46,  a') ; as  are  X-marks  or  crosses  (hg.  58,  r,  d).  \’ery  unusual  are  small  unit 
designs  digs.  35,  a';  s8,  e^  f;  ^9,  <7,  b). 
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Fig.  58.  Glaze  I Yellow.  Exterior  decorations  Ironi  bowls.  The  pairs  of  dashes  and  the 
cross  and  X are  characteristic.  More  elaborate  treatments,  such  as  e,  f,  are  unusual.  (1/3) 


GEAZE  I YEEEOW  POLYCHROME 

.Although  Glaze  I Yellow  is  normally  a two-color  type,  there  are  certain  vessels 
which  achieve  a polychrome  effect  through  use  ol  red  slip.  The  commonest  ot  these 
are  bowls  with  normal  light  slip  in  the  interior  and  red  slip  on  the  exterior.'  There 
are  twenty-six  sherds  from  such  pieces.  .A  lew  ollas  have  a light  body-held,  with 
red-slipped  neck  and  bottom.  Whether  or  not  these  belong  to  the  San  Clemente 
Glaze-polychrome  variety  can  probably  be  determined  by  technological  study. 

More  striking  polychromy  occurs  in  a limited  number  of  other  pieces  (30  bowl, 
1 4 olla  sherds — it  must  be  remembered  that  these  were  culled  from  among  many 
thousand  ordinary  fragments).-  The  patterns  contain  small  red-hlled  areas  (hg.  ^9, 


‘ Comparable  to  Mera’s  “San  Clemente  Glaze-polychrome.” 
-Comparable  to  Mera’s  “Cieneguilla  Glaze-polychrome.” 


Fig.  59.  (ilaze  I Yellow  (a-k)  and  later  (dazes  U-o).  b:  I nusually 
elaborate  decorations  on  bowl  exteriors,  r,  d:  Decoration  on  interior  ot  re- 
curv’ed  rim.  e-k:  Sherds  of  the  rare  polychrome  subtype,  with  designs 
enriched  by  red  fiaint.  c, /,  i:  Bowl  interiors.  h:  Ollas.9,  k:  Bowl  exter- 
iors. Red  edging  (upper  hneofo’)  is  exceptional,  l-o:  bragments  ot  minia- 
ture ollas;  /,  w probably  (daze  1 1 1 ; (daze  1 1 ; 0,  (daze  \ . idth  of  e at 
rim,  2^  inches) 
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e,  f,  h-k)  or,  more  rarely,  red  edgings  (tig.  59,^)-  In  rim  shape,  design  and  nature  of 
glaze,  the  specimens  appear  to  he  perfectly  normal  examples  of  Glaze  1 Yellow, 
d’hey  are,  however,  distinctly  yellower  than  the  run  ot  the  two-color  vessels,  and 
their  painting  is  rather  better  than  usual. 

In  the  case  ot  bowls,  the  red  fills  are,  with  one  exception  (hg.  59,  ^),  in  the 
interior;  upon  ollas  they  are  confined  to  the  body  (hg.  59,  h).  'I'hey  enliven  and 
enrich  the  patterns,  but  they  are  always  ot  secondary  importance,  they  never  con- 
stitute a major  feature  ot  design,  as  do  the  glaze-outlined  red  keys  or  birds  that 
adorn  the  exteriors  of  bowls  and  the  necks  of  ollas  in  Glaze  1 1 and  later  types. 
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I'his  is  an  extremely  bad  redware,  characterized  by  poor  color,  inferior  glaze 
and  wretched  decoration.  The  bowls  hav^e,  lor  the  most  part,  direct,  unmodified 
rims,  but  there  are  a few  pieces  whose  rims  are  distinctly  thickened.  In  the  field 
such  specimens  were  called  Glaze  1 1 Red.  Further  study  of  the  material,  however, 
with  re-examination  of  the  stratigraphic  evidence,  leads  me  to  believe  that  it  was 
made  in  small  quantities  throughout  the  later  part  of  the  (ilaze  I period,  when 
(daze  1 bellow  was  in  the  ascendant;  and  that  it  continued  to  be  produced,  in  per- 
haps still  smaller  amounts,  well  into  Glaze  1 1 times.  The  postulated  contemporaneity 
with  the  later  stages  of  (daze  I b ellow  would  account  for  the  relatively  high  p>er- 
centage  of  unthickened  rims;  a survival  into  (daze  II  would  explain  the  presence 
of  a certain  number  of  heavier  ones.  Onlv  on  the  hypothesis  of  a fairly  long  life  as  a 
minor  product  can  1 account  for  the  fact  that  although  we  have  about  thirty  whole 
pieces  from  graves,  we  never  find  a respectable  representation  of  sherds  in  any  given 
cut  of  the  stratigraphic  tests.  Xo  light  is  shed  on  the  problem  by  study  of  the  selected 
sherds  from  general  digging,  the  type  under  consideration  being  practically  absent 
from  that  category  of  material,  because,  naturally  enough,  such  poorly-marked, 
inconspicuous,  contemptible-looking  fragments  mostly  went  into  the  discard.  I'his 
is  an  excellent  example  of  the  danger  of  selectiye  collecting,  for  were  we  not  in 
possession  of  the  mortuary  bowls  and  the  unculled  sherds  from  the  tests  we  would 
not  be  aware  that  the  type  had  ever  existed.  From  an  esthetic  point  of  view,  the  loss 
would  not  be  great,  the  stuff  being,  as  I have  said,  execrable.  Why  it  should  have 
continued  to  be  made  for  so  long  a time  is  a mystery.  It  is  without  doubt  a degener- 
ate form  of  Glaze  I Red,  the  last  gasp,  so  to  speak,  of  the  red-slip  tradition.  It  is 
certainly  not  early,  as  its  crudity  might  suggest,  because  it  does  not  appear  at  all 
in  the  tests  until  Glaze  I Red  is  definitely  on  the  wane.  It  reaches  maximum  rep- 
resentation (although  it  is  never  common)  in  the  upper  (ilaze  I cuts  that  carry  a 
preponderance  of  Yellow;  it  falls  away  in  those  containing  (ilaze  II.  Well  before  the 
time  that  (ilaze  II  had  changed  into  (ilaze  III  it  had  apparently  passed  out  of 
existence. - 


G EXK  R AL  C H A R AC'I'E  R I .ST  I CS  ^ 

The  ware  is  two-color:  dark  glaze  on  red  background.  I'he  color  of  the  slip 
varies  greatly;  a few  specimens  are  a fine,  rich  red,  but  most  pieces  are  a dull,  dead 
brown.  The  slip,  like  that  of  (ilaze  I Red,  is  very  thin  and  normally  uncrackled;  it  is 
soft  and  subject  to  wear;  usually,  but  not  always,  it  is  very  thickly  sown  with  minute 
particles  of  mica.  .Although  the  surfaces  are  smoothly  and  evenly  finished,  they  are 
less  “slick”  and  less  agreeable  to  the  touch  than  those  of  (ilaze  I Red. 

' .A  Pecos  variant  not  included  in  Mera’s  (193 A classification. 

^ The  above  was  written  before  Miss  Shepard  had  made  her  technological  studies,  which  indicate 
that  this  ware,  which  I originallv  called  “Glaze  I Red,  Degenerate  Tvpe,”  represents  the  first  local 
attempts  to  imitate  (daze  I Red  (see  p.  520).  The  problems  involved  will  lie  discussed  in  the  conclusion. 

^ For  technological  description  by  Miss  Shepard,  see  pp.  302-504. 


LOCAL  GLAZE  I RED 
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The  paint  is  black.  It  is  a wretched,  lustreless  substance,  so  poorly  taken  that, 
were  it  not  tor  its  thickness  and  an  occasional  glint  ot  vitrification,  one  would  hesi- 
tate to  call  it  a glaze.  It  often  wears  or  scales  oft.  (fig.  4,  r). 


VESSEL  SHAPES 

BOWLS 

I'his  is  the  only  surely  identifiable  form.  Ollas  presumably  were  made,  but  1 
have  no  evidence  to  that  effect  beyond  a few  poorly  decorated  red  olla  sherds  from 
the  general  digging.  Bowls,  as  in  Glaze  I Red,  are  of  two  sorts,  large  and  small; 
small  bowls,  however,  are  relatively  much  more  common  than  in  Glaze  I Red  (45% 
as  against  6%). 

L.arge  bowls  (fig.  4,  r,  rt')  are  of  the  same  general  shape  as  those  of  Glaze  I Red 
(fig.  i),  though  they  are  distinctly  less  truly  and  evenly  moulded.  The  r/w  is  nor- 
mally unthickened,  the  lip  rounded  or  flat  with  rounded  corners  (fig.  68,  a-c)  \ a few 
sherds  have  a slightly  thickened  rim,  thus  approaching  the  form  most  typical  of 
Glaze  II  (fig.  68,  d-h).  Size:  diameters  are  from  1 1 to  12^  inches,  depths  4E2  to 
inches.  Orifice-depth  index  ranges  from  .37  to  .45,  average  .41.  Capacity^  5 to  6 dry 
quarts  (5. 5-6.6  litres).  Thickness  of  bowl  walls,  ^ to  of  an  inch. 

Small  bowls  are  better  moulded  than  large  ones,  d’he  rim  is  unthickened. 
Size:  diameters  are  from  6 to  9 inches,  depths  2^  to  4 inches.  Orifice-depth  itjdex 
averages  .45  (relatively  deeper  than  large  bowls).  Thickness  of  walls,  ^ to  ot  an 
inch. 


GENERAL  DECOR.VFIVE  FEATURES 

Colors.  Black,  poorly  taken  glaze  on  dark  red  or  brownish  background.  Two 
bowls  have  light  exterior  slip. 

Slip  extent.  Entire  surface  of  bowl,  within  and  without.  The  above-men- 
tioned two  bowls  with  light  exterior  slip  have  unslipped,  reddish  exterior  bottoms. 

Zones  of  decora  tion.  Upper  part  of  interior.  Exterior  undecorated  save  for 
a cross  or  two  pairs  of  oblique  dashes;  about  half  the  bowls  have  no  exterior  decora- 
tion. 

BOWL  INTERIOR  DECORATION 


Bands 17 

Pendent  keys 3 

Pendent  triangles 2 

I Aines I 

.All-over  patterns i 


-4^ 

' The  decoration  ot  several  bowls  was  too  badly  worn  even  to  permit  classification;  and  of  the 
seventeen  bowls  with  band  patterns  only  the  ten  illustrated  in  figs.  60  and  61  could  be  copied  with  any 
assurance  ot  accuracy. 
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tig.  6o.  Local  Glaze  I Red.  Band  patterns  from  howl  interiors.  The  simplification 
and  coarsening  of  the  designs  should  he  noted,  as  well  as  the  deterioration  of  hrushwork  (cf. 
figs.  9-11.)  (i  8) 


LOCAL  GLAZE  I RED 


BAND  PATTERN'S 

Area  cov'Ered.  Bowl  interior  from  just  below  lip  downward  lor  i to  ; 
inches,  leavino;  bottom  ol  bowl  undecorated.  There  is,  as  can  be  seen  from  the  meas- 
urements just  quoted,  great  variability  in  the  width  ol  the  bands. 

Fr.-\min’g.  a single,  irregularly  drawn  upper  Iramer,  broken  or  unbroken, 
was  used  in  about  hall  the  bands  (hg.  6o).  It  is  ol  approximately  the  same  thickness 
as  the  banding  lines,  which  are  also  poorly  executed. 

Paxelixg  is  the  rule,  the  decorator  evidently  having  striven  to  adhere  to  the 
lour-panel,  alternating  lormula  ol  Glaze  1 Red  and  Yellow.  The  panels  are  separated 
by  a mere  open  space  between  the  paneling  lines  and  in  only  one  case  (hg.  6o,  c)  is 
there  a reminiscence  ol  the  Iree-standing  paneling  bar  so  common  in  Glaze  1 Red. 


c 

Eig.  6i.  Local  Glaze  1 Red.  Band  patterns  Irom  small  bowls,  a,  b:  Narrow  bands,  c: 
Example  of  extremely  slipshod  decoration;  the  sherds  indicate  that  comparably  bad  painting 
was  not  rare  in  this  type.  (i/8) 

Panel  layout.  'I'he  material  is  so  scanty  that  it  has  not  been  thought  worth 
while  to  attempt  a classihcation  ol  treatments.  The  bands  illustrated  in  hgure  6o 
indicate  that  there  was  a coarsening  and  simplihcation  ol  design  comparable  to 
that  which,  as  will  be  described  below,  took  place  in  light-slipped  pottery  during  the 
transition  Irom  (daze  I Yellow  to  Glaze  11.  There  should  be  noted  the  absence  ol 
the  paired  key  hgures  on  stalks  which  are  so  common  in  Glaze  1,  and  the  preponder- 
ance ol  panels  decorated  with  large  keys  (hg.  62,  h)  and  pairs  of  opposed  triangles 
(/,  y).  How  bad  the  decoration  ol  bowls  ol  this  type  might  become  may  be  seen  in 
hg.  61,  r. 


PENDENT  KEY  PATTERNS 

I his  is  a type  ol  pattern  not  observed  in  (daze  I Red,  but  occurring  in  Glaze  1 1 
(see  p.  97  and  hg.  S3).  It  consists  ol  large  unstalked  key  hgures,  set  back-to-back 
in  pairs,  which  hang  from  a broken  line  encircling  the  bowl  just  below  the  rim. 
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There  are  three  examples  among  the  whole  pieces  (hg.  63),  and  such  sherds  as  we 
have  indicate  that  the  device  was  reasonably  common.  I'he  paired  keys  in  panels 
(hg.  60,  d)  illustrate  an  intrusion  ol  this  hgure  into  a band  pattern. 


PENDENT  'I'RIANGLE  PATTERNS 

d'he  two  sherds  illustrated  in  hg.  64  indicate  that  this  standard  Glaze  1 Red 
arrangement  persisted  into  the  local  manifestation  of  the  ware. 


V y 

c 

Eig.  63.  Local  Glaze  I Red.  Pendent  key  patterns.  'Fhis  type  of  decoration  is  conhned, 
in  Pecos  Cilaze,  to  Local  (daze  i Red  and  to  (daze  11.  (1/6) 


a 


Eig.  64.  Local  (daze  1 Red.  Pendent  triangle  patterns.  (i/H) 


LUNE  PAPTERN 

.A  single  bowl,  too  badly  defaced  by  the  wearing  away  of  its  soft  slip  and  the 
chipping  ol  the  dull,  untaken  glaze  to  permit  copying,  was  decorated  with  what 
appear  to  be  two  crudely  drawn  limes. 


T H K P O T r K R Y OF  PE  C O S 


ALL-OVER  PATTERN' 

The  bowl  illustrated  in  hg.  6s  has  a broad  band  drawn  boldly  across  the  interior 
and  two  tour-appendaged  figures  in  the  side  spaces.  The  median  band  is  not  seen 
in  Glaze  1 Red,  although  it  occurs  in  certain  Cilaze  I Yellow  bowls  (see  fig.  ; i , e). 


Fig.  6;.  Local  Glaze  I Red.  All-over  pattern  from  bowl  interior.  (i/O 


Fig.  66.  Local  (daze  I Red.  Bird  figures  fro.m  sherds,  a:  Exterior  of  small  bowl. 
Pendent  from  the  lower  banding  line  of  hand  pattern,  (i  2) 


BIRD  FIGURES 

I'he  two  birds  reproduced  in  hg.  66  are  the  only  examples  noted  in  the  decora- 
tion of  Local  Glaze  I Red. 
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GLAZE  IE 

I'he  pottery  last  described  was  originally  called  Glaze  1 Ked,  Degenerate  Type. 
The  present  type  might  equally  well  be  termed  a degenerate  form  of  Glaze  1 Yellow, 
tor  that  is  exactly  what  it  is.  1 have  nevertheless  accorded  it  typical  rank  under  the 
name  ot  (ilaze  II,  because  it  does  not  mark,  as  does  the  local  red  Glaze,  the  dying 
out  of  a technique,  but  carries  forward,  albeit  badly,  the  Glaze  I Yellow  tradition, 
at  the  same  time  beginning  to  take  an  certain  qualities  which  are  later  strengthened 
to  become  characteristic  of  Glaze  III.- 

Like  all  transitional  material.  Glaze  11  is  difficult  to  describe.  It  lies  between 
two  strongly  marked  types:  some  pieces  resemble  Glaze  1,  others  can  hardly  be 
distinguished  from  Glaze  III.  It  may  well  be  that  1 have  erred  in  assigning  certain 
specimens  to  this  type.  Stratigraphic  evidence  as  to  Glaze  II  is  most  unsatisfactory, 
tor  it  was  relatively  so  short  lived  that  no  test  carried  a large  representation  of  it, 
nor  were  there  found  any  pure  deposits  dating  from  the  time  of  its  manufacture. 
The  best  collections  came  from  below  the  South  House  at  Pecos,  where  there  were 
beds  entirelv  free  from  strongly  marked  Glaze  I,  but  which  contained,  in  their 
lower  measures,  much  Glaze  1 1 , which  changed,  toward  the  surface,  to  unmistakable 
Glaze  111.  Most  of  the  bowls  described  in  the  following  pages  came,  however,  from 
graves,  and  there  is  no  way  exactly  to  date  a burial.  Hence,  as  I have  just  said, 
some  of  my  identifications  may  be  wrong.  But  the  criteria  for  making  the  identifica- 
tions were  established  only  after  verv  careful  study  of  the  sherds  and  after  proving, 
to  mv  own  satisfaction  at  least,  that  certain  technological  and  artistic  trends  were 
operative  during  the  general  period  under  discussion. 

There  is  practicallv  no  literature  regarding  the  px)ttery  which,  at  Pecos,  1 call 
Glaze  II.  Glaze  ware  from  a small  ruin  on  the  south  rim  of  the  Rito  de  los  Frijoles 
was  described  by  me  in  1915  under  the  name  “ F'rijolito It  has  many  resemblances 
to  Pecos  Glaze  II,  but  averages  much  finer.  Its  probable  chronological  and  genetic 
relationships  to  the  local  product  will  be  discussed  in  a later  section  (p.  6oq).  In 
Nelson’s  paper  on  Tano  pottery,  Glaze  11  is  not  specifically  mentioned.  Two-color 
pieces  were  included  in  his  Type  11  (see  fourth  bowl  rim  from  left,  hg.  21,  Nelson, 
1916);  those  with  red  ornament  were  assigned  to  his  "Type  HI.  Not  until  1917,  when 
the  Pecos  test  material  from  the  191 and  1916  excavations  had  been  studied  in  the 
laboratory,  was  Glaze  1 1 given  typical  rank.^ 

* Comparable  material  constitutes  Mera’s  Group  B,  made  up  ot  “Largo-Glaze-on-yellow”  and 
“Largo  Glaze-polychrome”. 

The  above  was  written  before  Miss  Shepard’s  technological  studies  had  been  made.  It  now 
seems  probable  that  neither  Cilaze  I Red  or  Glaze  I Yellow  was  made  at  Pecos.  It  this  proves  to  have 
been  the  case,  (ilaze  II,  which  is  surelv  ot  local  manufacture,  may  owe  its  crudity  to  the  tact  that  it 
was  (with  Local  (ilaze  1 Red)  produced  by  inexperienced  potters.  Be  that  as  it  may,  and  regardless  ot 
its  exact  ancestry,  (ilaze  1 1 is  transitional,  in  decoration,  between  (ilaze  I "b  ellow  and  (ilaze  III. 

■'*  Kidder,  1915. 

* Kidder,  M..A.  and  .A.X'.,  1917.  Collections  from  the  Frijolito  ruin  are  in  the  Museum  ot  New 
Mexico  and  the  Peabody  Museum;  Nelson’s  Tano  material  is  in  the  .American  Museum  ot  Natural 
1 listorv;  there  are  a tew  pieces  from  ruins  on  Santa  Fe  Creek  at  the  LYiversitv  ot  Colorado;  the  Pecos 
specimens  are  at  .Andover  and  the  Museum  ot  New  Mexico;  in  the  survey  collection  ot  the  Laboratory 
ot  .Anthropology  at  Santa  Fe  are  sherds  from  many  sites. 
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THK  POTTERY  OK  PECOS 


GENERAL  CHARACTERISTICS  > 

ITiree-color  as  well  as  two-color  pieces  occur.-  In  both  varieties  the  decoration 
of  bowl  interiors  and  the  bodies  of  ollas  is  executed  in  dark  glaze  on  a light  back- 
ground. d'hree-color  specimens  are  further  embellished  by  glaze-bordered  figures  in 
matte  red,  which  are  applied  to  the  exteriors  of  bowls  (figs.  69,  d;  70,  <7,  b)  and  to 
the  necks  of  ollas  (fig.  72,  c-J).  d he  slips  which  serve  as  backgrounds  for  the  above 
decorations  can  hardly  be  described  more  precisely  than  as  “light,”  for  the  variety 
of  color  is  endless.  About  all  one  can  say  is  that  they  are  never  really  white,  or  truly 
yellow,  or  positively  gray;  ciirty  yellowish,  grayish, pinkish  buft'perhaps bestexpresses 
the  general  range. 

The  slip  which  produces  these  subtly  variable  colors  is  ecjually  variable  in 
cjuality  and  in  thickness.  In  some  cases,  though  rarely,  it  is  a heavy  coat  which 
completely  masks  the  underlying  clay.  More  commonly  it  is  so  thin  as  imperfectly 
to  cover  the  reddish  paste  (hg.  69,  d)  \ to  this  is  due  the  pinkish  tone  of  many  speci- 
mens. Even  more  commonly  the  slip  has  been  of  such  a nature  as  almost  completely 
to  have  disappeared,  particularly  from  the  interiors  of  bowls;  on  the  exteriors  it 
usually  lasts  better,  but  bare  patches  of  exposed  paste  often  give  the  vessels  a 
blotchy,  moth-eaten  appearance.  In  thickness  these  impermanent  slips  seem  to  have 
ranged  from  the  thinnest  sorts  of  wash  to  relatively  heavy  coats.  Crackling,  of  even 
the  thicker  slips,  is  extremely  rare.  Surface  finish  is  indifferent.  Not  more  than  a 
handful  of  sherds  and  only  one  bowl  can  compare  in  smoothness  with  the  run  of 
(daze  I. 

hire-clouds  seem  to  be  less  common  than  in  Glaze  1 Yellow,  although  it  may  be 
that  they  are  merely  less  evident,  (jn  bowls  they  occur,  as  before,  only  on  the  ex- 
terior. Some  bowls,  again  as  in  Glaze  I Yellow,  have  uniformly  darkened  interiors, 
the  result  of  imperfect  ventilation  while  being  fired. 

d'he  glaze  is,  on  the  average,  very  poor.  It  is  better  than  the  wretched  glaze  of 
the  Eocal  Glaze  1 Red,  but  it  is  often  entirely  untaken.  It  is  thicker  than  that  of 
(jlaze  I,  and  where  well  taken  is  lustrous  black  with  bluish  irridescent  lights.  Brushed 
out  thin  it  appears  brown  or  even  yellowish.  Only  very  rarely  has  it  run  or  spread 
from  the  lines  of  its  original  application,  d'he  red  of  bowl  exterior  and  olla  neck 
designs  is,  at  its  unusual  best,  a handsome  pigment.  It  wears  rather  better  than  the 
slip,  but  from  vessels  with  impermanent  slip  it  has  often  disappeared  almost  com- 
pletely. 


\ ESSEE  SHAPES 

Howls  and  ollas  are  the  only  certainly  identified  forms,  although  it  is  possible 
that  some  small,  oddly-shaped  pieces  began  to  be  made  during  the  (daze  1 1 period.-^ 

' Eor  M iss  Shepard’s  technological  description,  see  pp.  504-506. 

^Two-color  specimens  with  rims  similar  to  those  ot  Pecos  Glaze  II  are  called  bv  Mera  “Largo 
(daze-on-^'ellow”;  three-color  specimens  “Largo  (ilaze-polychrome.” 

^ See  section  on  unusual  forms  in  (flaze,  pp.  266  to  272. 
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BOWLS 

As  in  Glaze  1,  there  are  two  sorts  of  bowls,  the  large  and  the  small.  Small  bowls, 
however,  are  relatively  much  more  common  than  in  Glaze  1 and  pieces  of  inter- 
mediate size,  which  are  absent  from  the  latter  group,  now  begin  to  appear. 

Farce  bowls  (hgs.  67,  c,-  69;  70,  a,  b)  are  evenly  curved  from  rim  to  rim, 

with  no  flattening  at  the  bottom.  They  are  not  well  moulded,  often  being  imper- 
fectly circular,  sometimes  slightlv  lop-sided  in  profile;  the  rim  tends  to  waver,  both 
laterally  and  in  height.  I'he  point  of  greatest  diameter  is  at,  or  slightly  below,  the 
lip.  The  rim  varies  considerably.  Plain  rims  (hg.  68,  a-c)  are  not  distinguishable. 


Fig.  67.  Glaze  II.  \’essel  shapes,  a-c:  Bowls.  ^/;  011a.  (1/6) 


save  by  the  greater  average  thickness  of  the  vessel  wall,  from  those  of  (ilaze  1.  Fhe 
most  characteristic  rim  is  more  or  less  thickened  {d-j).  I'he  thickening  is  always  on 
the  inside,  hence  the  exterior  of  the  bowl  has  a more  gentle  curve  than  does  the 
interior.  'I'he  thickening  is  also  always  greatest  at  the  lip.  The  lip  is  flat  with  slightlv 
rounded  corners.  It  is  normally  horizontal  {d-f)^  less  commonly  inclined  inward 
(h-j).  Still  rarer  are  examples,  which  on  other  criteria  seem  assignable  to  Glaze  11, 
with  an  inside  thickening  and  verv  slight  exterior  recurve  (k)\  this  variety  ap- 
proaches the  typical  Glaze  1 1 1 rim,  and  is  probably  late.'  Size:  the  range  in  diameter 

' I’he  classification  of  Pecos  (ilazes,  being  based  on  the  sum  of  the  characteristics  of  the  potterv, 
differs  from  that  of  Mera  (1933),  in  which  rim-form  is  the  sole  criterion.  The  Pecos  Glaze  1 1 specimens 
with  unthickened  rim  (fig.  68,  a-c)  would  be  placed  by  Mera  in  his  (froup  A;  those  with  thickened,  hori- 
zontally lipped  rim  (r/-^)  in  his  (iroup  B;  those  with  inward  slanting  lip  (y)  and  with  slight  outcurve 
(/;)  in  his  Cfroup  C. 
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S2  THK  POTTERY  OF  PECOS 

of  the  thirty-odd  measurable  bowls  is  from  loj^  to  12^4  inches;  the  averatje  iiT+ 
inches.  Depths  run  from  4^  to  inches.  Orifice-depth  indices  are  from  .36  to  .46; 
average  slightly  over  .40.  Capacities  average  close  to  C/t.  dry  quarts  (6  litres). 
Thichiess  of  bowl  walls  is  much  more  v'ariable  than  in  Glaze  I.  e have  pieces  from 
H2  thick;  the  average  is 

Small  bowls  (hg.  67,  h)  are  rather  better  moulded  than  large  ones.  Their 
7-ifns  are  usually  slig;htly  thickened.  Size:  diameters  (1  2 specimens),  byT  to  9T4  inches; 
depths,  3T;  to  4 inches.  Orifice-depth  indices,  .3H  to  .;i;  average  .43.  I'he  small 


a bed  e f g h i j ^ 


Eig.  68.  Glaze  II.  Bowl  rim  profiles.  I nthickened  rims,  such  as  a and  h,  are  uncom- 
mon. Thickened  rims,  flat-lipped  (c-/),  or  rounded  are  most  abundant.  Thickened 

rims  with  inwarci-slanting  lip  (j)  are  rare,  as  are  those  with  interior  bulge  and  slightly  re- 
curved exterior  (k).  (1/2) 


bowls  are  therefore  relatively  deeper  than  the  large  ones.  Capacities  are  from  \]fi  to 
2y^  dry  quarts  (i.i.  to  2.8  litres). 


OLLAS 

'I'he  Glaze  II  olla  is  apparently  similar  in  shape  to  that  of  Glaze  1.  Study  of 
our  limited  material  indicates,  how'ever,  that  the  body  is  somew’hat  less  full,  the 
shoulder  being  more  angular,  the  bottom  slightly  flatter  (hgs.  67,  d;  71).  'I'he  olla 
in  hg.  6,  b is  probably  not  of  local  manufacture;  like  those  from  Eos  Aguajes,  La 
Bajada,  and  Cieneguilla,  illustrated  for  comparative  purposes  in  hg.  72,  c-f,  it  has  a 
slight  outcurve  at  the  orihee.  Ehis  seems  to  be  rare  or  absent  at  Pecos  prior  to  Glaze 
1 1 1.  'I'he  neck  rises  more  nearly  vertically  than  that  of  any  other  Glaze  olla;  the  angle 
between  neck  and  upper  body  is  therefore  sharply  marked;  the  rim  is  “direct,” 
sometimes  slightly  thickened  at  the  lip  (hg.  73).  The  lip  is  either  hat  or  with  the 
outer  corner  a little  rounded.  .Approximate  measurements  of  very  fragmentary 
specimens;  No.  i - hg.  7 1 , b — orihee,  9 inches;  diameter  at  shoulder,  17;  height,  i i 
No.  2 - hg.  71,  a — orihee,  6j/2  inches;  diameter  at  shoulder,  \syi-,  height,  loj^. 
Capacities  could  not  be  obtained. 


Mg.  69.  Glaze  II.  Bowls  with  hand  patterns.  Note  thin,  smeared  slip  of  a and  d. 
(I)iam.  of  r,  11^  inches) 


Fig.  70.  Glazes  II  (a,  b)  and  III  (f,  d).  Bowls  with  hand  patterns.  Note  improvement 
in  decoration  ot  Glaze  1 1 1 bowls.  ( Diam.  ot  b^  i inches) 
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GENERAL  DECORA'I'IVE  EEATURES 

Colors.  Dark  glaze  on  light  backgrounds,  exterior  decoration  of  some  howls 
and  neck  decoration  ol  some  ollas  in  matte  red  pigment  outlined  by  glaze. 

Slip  extent.  Bowls:  light  slip  over  whole  interior  and  upper  part  ol  exterior. 
A circular  area  of  varying  size  on  the  exterior  bottom  is  always  unslipped  (i.e.,  lelt 
in  the  red  or  reddish  paste-  fig.  69,  a\  c').  Ollas:  light  slip,  in  some  cases  at  least, 
covers  whole  exterior,  including  bottom,  it  is  probable,  however,  that  the  bottom 


Fig.  71.  (daze  11.  Ollas  restored  from  sherds,  a:  Late  type  (decorated  neck);  pinkish- 
white  slip  upon  upper  body  and  neck,  red  slip  on  bottom  and  interior  ot  neck.  The  recon- 
struction from  shoulder  to  rim  is  correct,  that  ot  the  base  is  hypothetical,  h:  F.arly  type 
(undecorated  neck);  yellowish-white  slip  covers  entire  exterior.  Ehe  original  specimen  is 
very  fragmentary,  but  enough  pieces  were  recovered  to  permit  accurate  reconstruction  ot 
shape  and  of  the  part  ot  the  decoration  here  shown.  (1/6) 


was  sometimes  unslipped.  The  slip  is  also  applied  to  the  lip  and  the  inner  part  ot 
the  neck;  interior  ot  the  body  unslipped. 

Zones  of  decoration.  Bowls:  normallv  the  upper  part  of  the  interior,  very 
rarely  the  whole  interior;  exterior  most  commonly  (about  bo%)  ornamented  with 
dashes  (hg.  69,  a'-c')  or  other  simple  figures  in  glaze  placed  close  below  lip;  but  often 
(about  40%)  with  red  figures  outlined  with  glaze,  which  occupy  the  upper  part  ot 
the  vessel-wall  (hgs.  69,  d' ; 70,  a\  b').  Unciecorated  exteriors  are  very  rare.  Ollas: 
the  upper  part  ot  the  body,  from  just  above  the  point  ot  greatest  diameter  to  the 
spring  ot  the  neck.  I'he  neck  is  often  undecorated  ( hg.  7 t , b — rarely  there  are  oblique 
dashes,  like  those  on  the  exteriors  ot  bowls) ; the  necks  ot  perhaps  30-40%  of  the 
ollas  bear  red  decorations  outlined  in  glaze  (hg.  71,  a). 


Kig.  72.  Glaze  ollas  from  sites  other  than  Pecos.  b:  (ilaze  1 Red  (Agua  Kria  (ilaze- 
on-red)  ollas  from  Los  Aguajes.  c-J:  (daze  II-IIl  (Largo  Glaze-polychrome  or  Kspinoso 
(ilaze-pcdychrome)  ollas  from  La  Bajada  (c,  c),  Cieneguilla  (^),  and  Los  .Aguajes  (/).  Repro- 
duced by  courtesy  of  K.  H.  Morris  and  the  Museum  of  the  University  of  Colorado.  (Height 
of  rt,  10L4  inches) 
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BOWL  INTERIOR  DECORATION 

Lhe  almost  exclusive  predominance  of  the  band  in  Glaze  II  decoration  is  made 
clear  bv  the  following  tabulated  classification  of  the  patterns  from  our  whole  bowls: 


Bands 35 

Pendent  keys b 

Pendent  triangles 2 

All-over  patterns i 


44 


Eig.  73.  (jiaze  II.  Olla  rim  profiles.  4'he  data  are  scanty,  but  the  very  straight-sided, 
almost  vertically  rising,  neck  anci  squarish  lip  seem  characteristic,  particularly  of  early 
pieces.  (1/2) 


B.VND  I’.Vn'ERNS 

.Are.v  covered.  L^pper  part  of  vessel  wall  from  just  below  lip  downward  for 
3 to  inches. 

h'RAMiNG.  .A  single  upper  framer  habitually,  but  not  invariably,  broken  by  an 
exit  space,  is  placed  about  midway  between  the  lip  and  the  upper  banding  line. 
The  framer,  unlike  that  of  (daze  I,  is  usually  little  or  no  heavier  than  the  banding 
lines.  .An  exit  sapce  in  the  upper  banding  line  occurs  twice  (hg.  74,  /,  ^) ; in  both 
upper  and  lower  banding  lines  once  (^). 

Paneung.  There  are  a few  unpaneled  bands,  for  example  hgs.  74,  76,  a,  f; 

but  the  normal  arrangement  is  a division  into  four  panels,  separated  from  each 
other  by  rather  broad  open  spaces  between  engaged  paneling  lines  (see  hgs.  74,  75, 
76).  'Lhe  heavy  unengaged  paneling  bar,  abundant  in  (ilaze  I Red,  and  less  so  in 
(daze  1 A’ellow,  has  disappeared;  the  only  vestige  of  it  that  can  be  noted  is  in  the 
thin,  unengaged  line  between  the  panels  of  hg.  76,  e.^  Fhe  number  of  panels  is 
normallv  four,  two  unlike  pairs  in  alternating  (A,H,A,B)  arrangement.  .A  highly 


A paneling  bar  occurs,  however,  in  the  prolnibly  (jiaze  1 1 olla  shown  in  fig.  71,  <7. 


y 


Fig.  74.  Glaze  II.  Band  patterns  from  bowls  interiors.  The  pattern  at  g is  unusual  in 
that  it  is  not  paneled.  I’he  exteriors  of  these  bowls  are  either  undecorated  or  bear  simple  dash 
or  cross  ornaments.  (i  ^S) 
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Fig.  75.  (ilaze  II.  Band  patterns  from  bowl  interiors.  Exteriors  undecorated  or  with 
dash  or  cross  ornaments.  (1/8) 
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Hig.  76.  Glaze  II.  Band  patterns  from  bowl  interiors,  b.xteriors  bear  ylaze-bordered 
decorations  in  red;  for  that  of  a,  see  rig.  88,  c;  of  b,  rig.  88,  d;  of  f,  rig.  88,  a;  of  r/,  ritj.  89,  c; 
of  c,  rig.  88,  c;  of/,  rig.  90,/,-  of  rig.  90,  e;  of  /;,  rig.  90,  a.  (1/8) 
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b 

Fig.  77.  Glaze  II.  Interior  {a)  and  exterior  {l>)  ol  a howl  which  violates  all  canons  of 
Pecos  decorative  art  by  employing  double-ended  red  keys,  only  properly  used  on  bowl  ex- 
teriors and  olla  necks,  as  part  ot  an  interior  band.  The  rim  of  this  bowl  is  of  normal  thickened 
type  (cf.  fig.  68,  r/).  (1/8) 
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aberrant  band  from  a thick-rimmed  bowl  (hg.  77)  has  two  normal  panels  alternat- 
ing with  two  red  double-ended  kev  figures  of  the  sort  properly  belonging  on  bowl 
exteriors  (cf.  hg.  88,  a-c).  The  presence  ot  these  devices  on  the  interior  of  a bowl 
must  have  seemed  a horrible  decorative  solecism  to  the  native  potter;  for,  although 
the  effect  is  striking,  eVen  I,  from  my  long  familiarity  with  Pecos  pottery,  found 
mvself  feeling,  at  its  discovery,  that  it  was  somehow  not  “right.” 

Paxel  lavout.  Glaze  II  panels  were  treated  as  a whole;  that  is  to  say,  they 
were  never  subjected  to  a preliminary  reduction  in  area  by  means  of  a horizontal 


Fig.  78.  Glaze  II.  Methods  of  panel  subdivision,  a:  Horizontal  line,  b:  Oblique  line. 
c:  Corner  lines,  d:  ^'ertical-oblique  cross,  e:  Pairs  of  opposed  triangles,  f:  Stalks  for  opposed 
elements.  (Diagram) 


line  near  the  upper  or  the  lower  margin  of  the  panel,  as  was  done  so  often  in  Glaze  I. 
Decoration  was  usually  planned  upon  one  of  the  following  frameworks; 

Horizontal  line  (hg.  78,  a) 

Oblique  line  (hg.  78,  b) 

Corner  lines  (hg.  78,  r) 

\’ertical-oblique  cross  (hg.  78,  d) 

Double  opposed  triangles  (hg.  78,  e) 

Stalks  for  opposed  elements  (hg.  78,/) 

Horizoxtal  LIXE  (hgs.  78,  a;  79,  a,  b).  This  is  a fairly  common  arrangement. 
Lines  are  drawn  parallel  and  close  to  the  upper  margin  of  the  panel  (hg.  79,  «),  or 
close  to  both  upper  and  lower  margins  {b).  The  resulting  attenuated  helds  may  be 
left  open  (^),  solidly  blacked  (hg.  74',  b,  second  and  fourth  panels),  or  blacked  save 
for  dotted  reserv^ed  rectangles  (hg.  79,  a).  Other  decorations  m the  horizontal  manner 
are  seen  in  c,  d,  and  e.  Each  of  these  occurs  but  once,  d'hat  in  c appears  to  be  an 
attempt  to  produce  the  double  cross  decoration  so  often  seen  in  Glaze  I (cf.  hgs.  14, 
a-f;  4 1 , a-d) . 


Fig.  79.  (jlaze  II.  Panels  sulidivided  by  horizontal  lines  {a,  h)\  horizontally  planned 
panels  {c-f)\  panels  subdivided  by  oblique  lines  {g-l). 
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Fig.  8o.  (ilaze  II.  Panels  with  corners  tilled  (rz,  b)\  subdivided  by  vertical 
cross  (c-f)  \ with  pairs  of  opposed  triangles  (g,  h)\  unusual  panels  (/-/). 
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Mg.  8i.  (jlaze  II.  Panels  with  opposed  keys  rising  from  banding  lines  {a,  b)\  with 
opposed  keys  emanating  from  corners  (r,  d)\  with  slung  key  (c-/);  with  slung  rectangle  {j,  k); 
with  bird-like  key  (/). 
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OBuquE  LINE.  I hese  layouts  (tigs.  78,  b;  g-l)  are  also  fairly  common.  As 
in  Glaze  1 panels,  a line  or  set  ot  lines  join  diagonally  opposite  corners,  the  other  two 
corners  ot  the  panel  being  cut  oft  and  blacked.  I'he  oblique  lines,  however,  are  less 
caretully  run  into  the  angles  and  in  some  cases  they  are  set  well  away  from  the  angles 
(hg.  79,  f,  7),  thus  seeming  to  have  been  an  afterthought,  rather  than  a structural 
subdivision.  The  lines  are  ticked  (/),  dotted  (7),  tringed  with  small  triangles  (h)  or 
left  unadorned  (/).  A reminiscence  of  the  Glaze  1 dotted  checkerboard  strip  is  seen 
in  k. 

Corner  lines  (figs.  78,  c;  80,  b).  This  simple  arrangement  is  not  well 

represented  in  the  decorations  of  the  whole  vessels,  but  the  sherds  indicate  that  it 
was  very  often  used.  It  consists  of  cutting  off  diagonally  opposite  corners  of  the 
panel  by  means  of  two  parallel  lines,  the  resultant  triangular  fields  beins;  filled 
solidly  with  glaze. 


b 

Hg.  82.  (daze  11.  Pendent  triangle  patterns.  The  liowl  bearing  pattern  a has  a single 
X on  the  exterior;  the  exterior  of  b is  unornamented.  (1/8) 


\ ERTiC-AL-oBLiquE  CROSS  (hgs.  78,  d;  80,  C-/).  .A  very  frequently  used  frame- 
work, produced  by  drawing  a vertical  line  in  the  middle  of  the  panel  and  crossing  it 
with  a second  line  connecting  diagonally  opposite  corners.  The  remaining  two 
corners  were  cut  off  by  short  lines  parallel  to  the  long  oblique  line,  and  the  four 
triangular  fields  so  produced  were  blacked,  leaving  two  equal  parallelograms  in 
reserved  background.  Examination  of  brush  marks  on  the  vessels  and  sherds  shows 
that  the  above  procedure  was  usually  followed.  In  many  cases,  however,  the  long 
oblique  line  was  replaced  by  two  short  lines  originating  above  and  below  the  middle 
of  the  vertical  central  line  (hg.  8o,  e,/).  Such  panels  are  therefore,  in  reality,  com- 
posed of  two  small  panels  of  the  corner  line  type. 
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Double  oim-osed  triangles  (tigs.  78,  e;  80,^,  h).  Fairly  common.  In  general 
effect  this  treatment  is  similar  to  the  above,  but  as  there  is  no  central  vertical  line 
the  reserved  space  between  the  opposed  triangles  is  continuous. 

Stalks  for  opposed  elemen'is  (tigs.  78,  f;  81).  .A  common  treatment, 
ordinarily  planned  on  oblique  lines.  Fhe  only  non-oblique  arrangement  is  seen  in 
tig.  81,  TT,  where  large  opposed  keys  are  mounted  on  short  stalks  originating  from 
the  upper  and  lower  banding  lines.  As  a rule  the  stalks  emanate  from  diagonally 
opposite  corners  ot  the  panel,  serving  as  bases  tor  oblique  keys  (c,  t/),  or  as  combined 
attachments  tor  the  very  characteristic  slung  single  key  {e-i — this  element  will  be 
described  below)  and  the  slung  rectangle  ( /,  k). 

The  above  panel  layouts  are  conventional.  A tew  other  treatments  which,  on 
the  evidence  ot  the  sherds,  do  not  deserve  typical  rank,  are  shown  in  tigs.  80,  i-l;  81,  /. 


d 
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Fig.  87.  (daze  II.  Pendent  key  patterns,  d'hese  seem  to  occur  only  in  small  howls,  a: 
Part  of  a pattern  ot  six  pairs  of  keys  hanging  from  a line  encircling  the  bowl,  b:  Short  line 
with  two  pairs  ot  keys  (the  rest  of  the  interior  is  undecoratecl ).  c:  Short  line  with  single  pair 
(repeated  on  opposite  side  ot  howl),  (i:  \Ariant,  the  keys  rising  from  a base-line  (design 
repeats  once),  e:  Pendent  feather  (?)  symbols  (four  sets  in  circumference  ot  howl).  (1/8) 


penden'I'  triangle  patterns 

1 here  are  but  two  examples  among  the  whole  bowls  (hg.  82).  d'he  general 
arrangement  is  similar  to  that  ot  the  pendent  triangle  ot  Glaze  I,  but  the  execution 
is  markedly  interior  and  the  birds  at  the  apexes  of  the  triangles  differ  from  those  of 
(daze  I in  that  they  are  represented  as  pecking  at  seecis,  as  are  certain  birds  upon 
Biscuit  bowls  (\A)1.  I,  hg.  48,  p.  98;  hg.  82,  p.  129). 

pendent  key  patterns 

Pairs  ot  key  hgures  without  stalks,  set  back-to-back,  hanging  from  a line  drawn 
close  below  the  lip,  are  found  in  the  interiors  ot  several  small  bowls  (hg.  8q).  The 
line  may  encircle  the  bowl,  as  in  the  specimen  part  ot  whose  decoration  of  six  pairs 
of  keys  is  shown  at  a;  or  it  may  be  a short  line  with  one  (c)  or  two  {b)  pairs  of  keys, 
the  same  short  line  and  keys  being  repeated  on  the  opposite  side  ot  the  bowl. 

'I'he  paired  pendent  keys  seem  to  be  restricted  to  (daze  1 1 and  to  the  at  least 
partly  contemporaneous  Focal  Glaze  I Red  (ct.  hg.  63). 
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ALL-OVER  PATLERN! 

I'he  Strange  decoration  illustrated  in  tig.  84  provides  the  only  example  of  an 
invasion  ot  the  bottom  ot  a Glaze  II  bowl.  The  pattern  consists  of  an  interrupted 
band,  or  rather  ot  two  pendent  rectangles  akin  to  those  ot  Glaze  I (cf.  hg.  1 1 , /), 

the  remaining  space  being  occupied  by  a crudely  drawn  heart-shaped  figure. 

EI.EMENTS  OF  INTERIOR  DECORATION 

Lines.  The  average  width  ot  the  Glaze  II  line  is  about  inch,  an  ap- 

proximate doubling  in  weight  ot  the  line  habitually  used  in  Glaze  I.  Brushwork  is 
also  interior,  less  care  having  been  exercised  to  make  edges  straight  and  junctions 
accurate.  I'he  upper  tramer  ot  the  band  was  drawn  with  several  strokes,  three  to 
five  tor  the  bowl’s  circumterence,  the  work  usually  moving  counter-clockwise. 


Fig.  84.  (daze  II.  All-over  pattern,  the  only  (daze  II  example  ot  this  method  ot 
decoration.  The  exterior  hears  two  pairs  ot  dashes.  (i/O 

I'he  line  was  emjdoyed  almost  exclusively  as  a structural  device.  It  assumes 
independence  only  in  those  panels  which  it  crosses  obliquely  (hg.  when  it  is 

usually  dotted  or  ticked.  Neither  hatching  nor  crosshatchino:  appear.  The  stepped 
line,  so  very  typical  ot  Glaze  I,  is  not  tound  on  any  surelv  identihable  (daze  1 1 speci- 
men. d'his  is  an  important  diherence  between  the  two  types. 

Dots  and  ticks.  Sparingly  used  in  series  along  lines  (hg.  79,  A single 

dot  is  sometimes  placed  in  a small  square  or  rectangular  reserved  space  in  a black 
strip  (<7),  or  in  a “ladder-marked”  strip  (/■).  Neither  dotted  checkerboarding,  nor 
any  other  torm  ot  checkerboard,  is  represented  in  the  collection. 

Key  figures.  It  is  remarkable  that  the  stalked  key  with  base  (see  hg.  2O, 
emploved  in  opposed  pairs  as  a panel-hller,  tails  to  be  tound  on  any  whole  (daze  II 
specimen,  tor  this  device  is  very  common  in  (daze  I (hgs.  16,  44)  and  by  no  means 
rare  in  (daze  III  (hg.  115,  What  seem  to  be  parts  ot  such  ornaments  may  be 
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made  out  upon  sherds,  and  it  is  therefore  probable  that,  in  a form  transitional 
between  those  characteristic  ot  Glaze  I and  Glaze  111,  it  was  sometimes  used. 

Stalked  kevs  ‘nithout  base  (tig.  8i,  a^  b).  Commoner  than  in  (ilaze  I.  d'hey 
occur  in  pairs  in  panels,  relatively  large  two-stepped  keys  with  long  terminations 
and  short  stalks  which  are  attached  to  the  upper  and  lower  banding  lines  in  such  a 
way  as  to  bring  the  faces  into  direct  opposition. 

L yistalked  kevs.  I^airs  of  keys,  of  somewhat  variable  form,  but  usually  two- 
stepped,  are  set  back-to-back  as  the  principal  decorative  element  of  certain  small 
bowls  (see  pendent  key  patterns,  p.  97;  fig.  8^). 

Uyistalked  oblique  kevs  (fig.  81,  d).  Found  on  one  bowl  and  sev^eral  sherds. 
"Phey  come,  as  in  Glaze  I,  from  the  corners  of  panels  and  do  not  differ,  save  in  care- 
lessness of  execution,  from  those  of  the  earlier  type  (cf.  fig.  17,  i-n). 

Slung  kevs  (hg.  81,  e-i).  This  peculiar  key,  which  is  also  common  in  Glaze  111, 
makes  its  first  appearance  in  Glaze  II.  I call  it  “slung,”  as  1 did  in  the  case  of  the 
slung  rectangle,  because  it  is  supported,  so  to  speak,  by  two  lines  coming  from  diag- 
onally opposite  corners  of  the  panel.  Its  structure  can  best  be  made  out  from  the 
illustrations,  d'he  single  key  has  one  (hg.  81,  <’)  or,  more  often,  two  steps  (/-/).  Phe 
hgure  is  an  awkward  one,  strangely  out  of  accord  with  the  strong  Fueblo  feelino; 
for  symmetrically  balanced  arrangements.  It  is  hard  to  understand  why  it  should 
have  been  preferred  to  the  much  more  pleasing  opposed  keys,  from  which  it  would 
seem  to  have  been  derived.  Yet,  as  has  been  said,  it  practically  supplants  opposed 
paired  keys  in  Glaze  II  and  is  of  ecpial,  if  not  of  greater,  importance  than  are  op- 
posed paired  keys  in  Glaze  III.  It  is  a very  useful  diagnostic  of  these  two  types. 

Slung  rectangles  (hg.  81,7,  k).  Closely  analogous  in  structure  to  the  Glaze  1 
hgure  of  the  same  name,  but  more  poorly  drawn.  Interior  embellishment,  save  for 
the  dot  (^),  is  not  seen. 

Birds.  In  keeping  with  the  general  decorative  poverty  of  Glaze  II,  birds  are 
rare,  save  as  ornaments  for  bowl  exteriors  and  olla  necks  (see  p.  102).  I'he  two  pen- 
dent triangle  patterns  (hg.  82)  bear  avian  forms  which,  both  in  structure  and  in 
position  at  the  corners  of  the  triangles,  are  like  the  birds  from  (daze  I.  A likeness  to 
Biscuit  birds  is  to  be  noted  in  the  groups  of  seeds  at  which  they  seem  to  be  pecking; 
and  in  the  realistic,  two-mandible  drawing  of  the  bills  of  the  birds  in  hg.  82,  b. 
Presumably  to  be  identihed  as  birds  are  two  hgures  which  appear  in  alternate  panels 
of  a band  design  (hg.  76,  d;  enlarged  in  hg.  81,  /).  They  are  really  stalked  keys 
without  base  (cf.  hg.  81,  <7,  /-)  which  have  been  made  into  birds  by  the  addition  to 
each  of  a single  crooked  line  representing  the  head.  I imagine  that  the  decorator 
started  out  to  paint  two  keys,  but  that  observing  the  hgures  to  be  out  of  balance 
she  added  the  crook;  this  is  a typical  case  of  the  “realization”  of  a geometric  hgure. 
It  may  well  be  one  of  the  hrst  stages  in  the  development  of  the  Pajaritan  bird,  which 
appears  in  (daze  1 1 1 and  Glaze  IV  (see  hgs.  1 20;  149,  g-yi). 


HOWl.  RIM  DECORATION 

Kmbellishment  of  the  rim  is  extremely  rare.  The  broad,  Hat  lip  of  many 
(daze  II  rims  would  have  formed  an  ideal  held  for  dotting  or  ticking,  or  even  for 
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such  more  elaborate  embellishments  as  zia;zao;s,  as  it  did,  tor  example,  in  the  case  of 
th  e broad,  hat  lip  ot  Mesa  \'erde  bowls.  But  the  (daze  I tradition  of  the  unmarked 
lip  held  over  and  we  have  no  bowl  or  sherd  with  embellishment  upon  this  part  of 
the  rim.  Neither  was  it  a practice  to  ornament,  as  was  so  often  done  in  (daze  III, 
the  inner  surface  of  (daze  1 1 rims.  Short,  poorly  drawn  and  inaccurately  spaced 
lines  appear  upon  this  held  in  onlv  a tew  cases  (hgs.  74,  e;  h). 


HOWL  KXTKRIOR  DECORATION 

d'here  are  two  varieties  of  exterior  decoration:  simple  devices,  executed  in  glaze; 
and  more  elaborate  hgures  in  lustreless  red  paint  outlined  with  glaze.  Of  our  whole 
bowls,  about  60%  bear  the  simple  glaze  hgures,  40%  being  embellished  with  red; 
approximately  the  same  relative  frequencies  obtain  in  the  sherds.  Onlv  two  of  our 
whole  (daze  1 1 bowls  lack  exterior  decoration. 


ah  c d e 


hig.  8s.  (daze  II.  Decorations  in  glaze  from  bowl  exteriors.  Pairs  of  dashes  Ui-d) 
repeated  on  opposite  sides  of  the  howl  are  standard,  X’s  (e)  are  rarer,  and  such  hgures  as 
are  the  only  examples  of  more  elaborate  treatments  to  be  found  in  the  large  sherd  collection. 

( ' ''3) 

SIMPLE  DEVICES 

I hese  are  similar  to  those  of  (daze  I.  The  most  common  arrangement  consists  of 
two  pairs  of  dashes  a couple  of  inches  long,  ciaubed  carelessly  on  approximatelv 
opposite  sides  of  the  bowl  running,  usuallv  obliquely,  downward  from  the  lip  (hg. 
69,  H5,  zz-f"/).  "Khere  is  one  case  of  three  pairs  and  several  of  one.  Crosses  or  X’s 

(hg.  Si;,  e)  are  much  less  common.  Still  rarer,  but  more  often  seen  than  in  (dlaze  I, 
are  such  hgures  as  are  reproduced  in  hg.  S5,  f-j. 

RED  EXTERIOR  FIGURES 

Red  exterior  hgures,  which  are  characteristic  of  (dazes  III  to  V,  appear  for 
the  hrst  time  in  Glaze  II.  They  are  large,  boldly  executed  ornaments  placed  close 
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below  the  lip  on  the  outsides  ol  large  bowls  (tigs.  69,  d' ; 70,  a\  b').  I'he  term  “red- 
tilled,”  which  1 once  used  in  describing  them,'  is  not  strictly  correct,  tor  the  red 
was  always  applied  tirst  and  later  outlined  with  glaze,  as  is  proved  by  numberless 
instances  of  overlapping,  and  by  a few  specimens  from  which  the  glaze  borders  have 
been  partly  or  wholly  omitted.-  d’he  figures  may  be  classified  as  follows: 

Double-ended  key  figures 
h'ree-standing 

Right-angled 

Oblique 

Oblique  double-ended  keys  on  base-stripe 
Aberrants 

P)ird  figures 

d'ripartite  tail 

h'ree-standing 
On  base-stripe 
Miscellaneous  birds 
Bird-tail  symbol  ( ?) 

Other  figures 


Fig.  86.  (daze  II.  (jlaze-bordered  red  decorations  trom  bowl  exteriors.  Schematic 
drawing  to  illustrate  the  right-angled  [a)  and  oblique  {b)  variants  ot  the  double-ended  key 
figure. 


\Vhole  Glaze  II  bowls  with  red  exterior  decoration  were  not  recovered  in  suffic- 
ient quantity  to  yield  significant  evidence  as  to  the  relative  frequency  of  the  above 
varieties.  Study  of  the  much  more  abundant  sherd  material  indicates,  however,  that 
key-figures  were  distinctly  commoner  than  birds,  and  that  right-angled  keys  were 
much  oftener  used  than  oblique  keys,  d'he  analysis  of  an  unselected  group  of  thick- 
rimmed  Glaze  II  sherds  illustrates  this  point 


' Kidder,  191  C,  p.  443. 

^ Such  unmargined  figures  are  notaldy  weak  and  characterless.  Throughout  .Southwestern  ceramic 
art  there  is  a strong  temiency  to  iKjrtier  all  colored  areas  with  black  to  give  them  definiteness  and 
“snap”. 

^ Because  the  sherds  usually  carry  only  small  parts  ot  the  figures,  it  is  impossible  to  make  minor 
distinctions.  One  can  seldom  determine,  tor  example,  whether  an  oblique  kev  or  a bird  with  tripartite 
tail  was  tree-standing  or  attached  to  a base-line. 


102 


r H K P O T T F.  R ()  F P F C O S 


Double-ended  key  figures 40 

Right-angled 29 

Oblique 11 

Birds 16 

Other  figures 7 


Double-ended  keys,  free-standing;,  of  the  rittht-ansled  sort  have  two  two-step 
heads  which  are  brought  into  opposition  to  each  other,  one  up,  one  down,  by  tour 
right-angle  bends  of  their  common  stalk  (fig;.  86,  a).  In  the  obliquely  planned  variant 
the  same  position  of  the  heads  is  attained  bv  two  bends  of  the  stalk  and  a sloping 
middle  portion  (hg.  86,  b).  The  heads  of  both  sorts  are  characterized  by  a fairly 
short,  right-angled  termination,  a relativelv  long  outer  step  which  slants  angularly 
inward,  and  a very  short,  almost  square  basal  step  (hg.  87).  There  is  some  variation 
from  this  form,  generally  the  result  of  careless  painting.  A few  examples  (as  hg.  88, 
c)  have  three  saw-tooth  steps.  1 he  termination  is  always  right-angled.  The  double- 
ended  keys  occur,  as  a rule,  in  pairs,  the  two  units  occupying  most  of  the  circumfer- 
ence of  the  bowl  (hg.  88,  a-d). 


Fig.  87.  Glaze  IF  Typical  head  from  double-ended  key.  Note  oblique  face  of  the 
outer  step  and  squareness  of  the  inner  step.  From  a sherd.  (1/2) 


Oblique  double-ended  revs  on  a base-stripe'  are  reproduced  in  hg.  88,  e,  f. 
Fhey  do  not  differ  from  the  free-standing  oblique  hgures  save  in  being  attached  to, 
or  rather  arising  from,  a red  stripe  which  encircles  the  bowl  without  exit  space.  \\  e 
recovered  specimens  with  two  {e)  and  three  (/)  units. 

Aberrant  rev  patterns  appear  in  hg.  89.  The  heads  rise  from  a base-stripe 
{b),  are  formed  by  projections  from  two  stripes  {a)^  or  hang  in  sets  of  three  from  two 
short  stripes  (r). 

Bird  figures  wi  th  tripartite  tail  form  a rather  homogeneous  group.  Wheth- 
er free-standing  (hg.  90,  b,  c,  d)  or  arising  from  a base-stripe  (c,/),  they  face  to  the 
right  (although  there  are  sherds  which  suggest  that  left-facing  birds  sometimes 
occur).  The  head  is  a right-angled  crook  {b^  d)  or  a simple  downward  projection 
from  the  straight  neck  (e,/).  Only  one  example  is  provided  with  an  eye  (/).  Legs  are 
not  represented.  The  tail  consists  of  three  straight  bars,  the  upper  one  continuing 

* In  the  discussion  oi  Glazes  If,  III,  A’,  and  \’,  I use  the  term  “stripe”  to  describe  a heavy  red 
line  bordered  with  glaze. 
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Fig.  88.  Glaze  II.  Glaze-hordered  red  double-ended  key  decorations  from  bowl  ex- 
teriors. a-d:  Right-angled  type,  e,  f:  Oblique  type  rising  from  a base-line.  Oblique  type, 
free-standing.  For  interior  pattern  of  rz,  see  fig.  76,  r;  of  r,  hg.  76,  e;  of  r/,  hg.  76,  Z-,-  of  c,  hg. 
76,  a;  of/,  fig.  83,  c.  The  interior  patterns  of  _^are  too  badly  worn  for  reproduction.  (1/8) 


a 


c 


d 


^ Mg.  89.  (ilaze  II.  Cilaze-hordered  red  decorations  from  howl  exteriors,  unusual  ar- 
rangements. For  interior  pattern  of  r,  see  fig.  yh,  d;  the  interior  patterns  of  a,  h,  d are  not 
reproduced.  (1/8) 


r/.  /////////////^^^^^^  '.i 


c 

d 

I'ig.  90.  (daze  II.  (daze-bordered  red  decorations  from  bowl  exteriors,  a:  Bird-tail 
symbols  it).  //,  c,  d:  F'ree-standing  birds,  c, /'.'  Birds  arising  from  a base-line.  The  symbol  a 
is  repeated  three  times  on  the  bowl;  the  bird  b,  twice;  r/,  once;  c,  three  times;  /,  four  times. 
For  interior  decoration  of  see  hg.  7b,  //,•  of  c,  fig.  76,  g;  of/,  hg.  7b,/.  ( 1/4) 
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the  line  of  the  back,  the  two  others  below  and  parallel  to  it.  In  the  middle  bar  the 
red  pigment  is  often  replaced  by  a series  ot  large  glaze  dots  {b,  c,  f).  Swallowtail 
terminations  are  sometimes  seen  on  the  upper  and  lower  bars  {b,  c)\  and  very  fre- 
quently the  ends  of  the  bars  are  cut  off  by  a cross-line,  a single  dot  occupvins;  the 
small  square  so  produced  (c,  e;  many  sherds  show  this  arrangement). 

Bird-t.ail  sy.mboi.s  (r).  This  guesswork  identification  of  the  three-stripe 
ornaments  seen  in  figure  90,  a is  based  on  the  number  of  the  bars  (three,  as  in  the 
tails  of  the  birds  just  described),  and  the  close  resemblance  between  their  cut  off 
and  dotted  ends  and  the  similarly  treated  ends  of  the  tail  elements  of  some  of  the 
birds  illustrated  in  figure  90  (r,  e).  We  have  but  one  whole  vessel  bearing  this  device, 
but  on  the  evidence  of  the  sherds  it  would  seem  to  have  been  fairly  common.  In 
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Fig.  91.  Glaze  II.  (daze-bordered  red  decorations  from  bowl  exteriors,  a-c:  Birds,  d: 
Dragon  fly  (?).  c,/;  Geometric  patterns.  From  sherds.  (1/4) 

many  cases,  however,  one  cannot  tell  from  a broken  piece  whether  one  is  dealing 
with  a part  of  this  symbol  or  with  the  end  of  a bird  tail.  The  left-facing  birds  postu- 
lated above  may,  indeed,  be  actually  right-hand  terminations  of  the  device  in 
c]uestion. 

.Miscell.axeous  birds.  I'he  spread-eagle  bird  in  fig.  91,  rz,  is  unique,  as  is 
the  head  reproduced  in  b of  the  same  illustration.  The  latter  is  represented  as  pecking 
at  seeds,  or  so  it  would  appear,  as  are  many  Biscuitware  birds.  Other  examples  of 
the  same  sort  of  depiction  have  already  been  noted  in  the  pendent  triangle  patterns 
of  Glaze  II  (cf.  hg.  82).  The  bird  in  figure  91,  c,  from  a sherd  of  a small  bowl,  is  not 
duplicated  in  the  Glaze  II  material. 

O'lHER  FIGURES.  What  seeiiis  to  be  a dragon  fly  (fig.  91,  d)  alternates  with  a 
two-pronged  figure  to  form  the  exterior  decoration  of  a small  bowl.  I’here  is  a cross 
behind  the  bird  at  c. 
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OELA  DECORATION' 

As  to  body  decoration  ol  ollas,  there  is,  because  ot  the  extreme  scantiness  of 
our  material,  little  or  nothina;  to  be  said  (see,  however,  the  ollas  of  the  same  general 
period  from  other  sites — hg.  72,  c-f).  Bands,  it  is  evident,  were  exclusivelv  employed. 
They  seem  not  to  have  differed  from  the  bands  upon  the  interiors  of  bowls.  The 
lower  framing  line  is  set  at,  or  a trifle  above,  the  point  of  greatest  diameter,  the 
upper  one  at  the  spring  of  the  neck.  The  neck  of  the  ollas  was,  apparently,  almost 
always  embellished  with  red  figures,^  exactly  like  those  upon  bowl  exteriors:  keys 


Fig.  92.  (daze  II.  Neck  decorations  ot  Glaze  II  ollas;  note  close  resemblance  to  the 
decorations  upon  the  exteriors  of  bowls  (cf.  a with  fig.  91,  /;  b with  hg.  90,  b-d.)  (1/4) 


I hgs.  71 , a;  92,  (i) ; birds  with  triparite  tail  1 hg.  92,  b).  Thus  begins  in  Glaze  1 1 a con- 
vention, rigidly  adhered  to  throughout  Glaze  111  and  Glaze  1\  , that  the  body  decor- 
ation of  the  olla  shall  follow  that  of  the  bowl  interior;  its  neck  decoration  that  of  the 
bowl  exterior.  The  same  convention  might,  indeed,  be  considered  to  hold  in  Glaze  1, 
for  in  that  type  both  bowl  exterior  and  olla  neck  are  undecorated. 

1 Early  examples,  as  fig.  71,  b,  sometimes  had  plain  necks.  It  is  so  difficult  to  distinguish  between 
undecorated  Glaze  II  olla  necks  and  the  necks  of  (jlaze  I Yellow  ollas,  that  no  valid  statistics  can  be 


tliven. 


a 


c 


Fig.  93.  Cjlaze  II(?)-  Interior  patterns  from  three  howls  which  are  difficult  to  classify', 
(ila'ze  11  traits:  poor  glaze;  simple  decoration;  mediocre  hrushwork.  Glaze  1 Yellow  traits: 
pairs  ot  dashes  as  exterior  decoration;  thin  vessel  walls  and  unthickened  rims;  light  slip 
covering  exterior  bottom.  In  the  interior  bottom  of  and  c are  the  dragon-fly  figures  repro- 
duced in  fig.  94,  a and  respectively.  (1/8) 


Fig.  94.  Glaze  II  (?). 
93,  /a  c).  (2/3) 


Dragon-fly  (?)  figures  from  interior  bottoms  of  bowls  (cf.  fig. 
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Phis  important  type  dev^eloped  so  gradually  from  Glaze  II  that  to  establish 
a thoroughly  satisfactory  dividing  line  between  the  one  and  the  other  is  impossible, 
d'here  came  a time,  how'ever,  as  is  clearly  proved  bv  the  tests,  when  the  last  of  such 
(daze  1 characteristics  as  the  unmodified  bowl  rim  and  the  dash  or  cross  decoration 
of  bowl  exteriors  had  disappeared;  when  the  rims  of  bowls  were  always  thickened 
on  the  inside  well  below  the  lip;  and  when  red  ornaments  were  invariably  applied, 
both  to  the  exteriors  of  bowls  and  to  the  necks  of  ollas.  These  changes  1 consider  to 
mark  the  opening  of  the  Glaze  III  period;  its  somewhat  less  vague  termination  is 
signalized  by  the  introduction  of  red  slips,  by  improvement  in  glaze  paint  as  a 
decorative  medium  in  that  it  permitted  finer  line  work,  and  by  the  heightening  and 
straightening  of  the  bowl  rim,  all  of  which  traits  are  tvpicallv  Glaze  I\k 

(dlaze  1 1 1 is  included,  with  some  Glaze  II  and  all  of  Glaze  I\  , in  Nelson’s  Type 
III,  Three-color  Glazed  Ware.-  The  present  tvpe  was  segregated  early  in  the  Pecos 
excavations.  It  was  called  in  the  field  notes  “Pecos  Frijolito,”  because  of  its  re- 
semblance to  the  probably  somewhat  earlier  pottery  from  the  Frijolito  ruin.  The 
first  description  was  published  in  I9i7.‘‘^ 


GENERAL  CHARACTERISTICS < 

Three-color  polvchromy,  produced  bv  the  use  of  dark  glaze  and  red  paint  upon 
light  backgrounds,  first  appears  at  Pecos  upon  a few  Glaze  I Yellow  vessels.  It 
becomes  common  in  Cilaze  II,  in  which  group  nearly  half  the  bowls  and  apparently 
almost  all  ollas  were  so  treated.  But  not  until  Glaze  1 1 1 does  this  system  of  embellish- 
ment reach  the  standardization  of  practicallv  invariable  use.  Fven  then,  however, 
as  in  Glaze  1 1,  the  red  is  usuallv  confined  to  the  exterior  of  the  bow'l  and  to  the  neck 
of  the  olla,  bowl  interiors  and  olla  bodies  still  holding  to  the  older  two-color  arrange- 
ment. 

Although  it  is  thus  not  unreservedly  given  over  to  polychromy,  (daze  1 1 1 is  the 
least  restrained  and  the  gaudiest,  in  the  matter  of  color,  of  all  Pecos  pottery,  for  the 
slip,  in  spite  of  many  failures,  was  obviously  intended  to  be  so  light  as  to  form  a 
sharplv  contrasting  background  for  the  large,  rich  red  figures  which  w^ere  placed 
upon  the  most  noticeable  parts  of  the  vessels.  Strikingly  handsome  pieces  were 

' Comparable  material  constitutes  Mera’s  Group  C,  the  type  ware  of  which  is  “F.spinoso  Glaze- 
polvchrome”;  later  examples  ot  Pecos  Glaze  III  would  be  classified  by  Mera,  on  the  basis  ot  bowl  rim 
profile,  as  “San  Lazaro  Glaze-polvchrome”  ot  his  Group  I)  (see  first  two  profiles  in  cut  on  p.  6,  Mera, 

‘ Nelson,  1916,  p.  173.  The  vessels  designated  Tvpe  HI  in  his  pi.  N II  are  comparable  to  Pecos 
Glaze  III. 

Kidder,  M.  A.  and  1917,  p.  334.  Nelson’s  specimens  are  in  the  American  Museum  ot  Natur- 

al Historv;  the  Pecos  collection  is  in  the  Museum  ot  New  Mexico  and  at  Andover.  Much  sherd  material 
trom  various  sites  is  contained  m the  survey  collection  ot  the  Laboratory  ot  .Anthropology  at  -Santa  he. 

■'  F'or  Miss  Shepard’s  technological  description,  see  pp.  506-509. 


Fig.  9'^.  Glaze  III.  Bowls, 
bowls  (l)iam.  of  13^  inches) 


a,  b:  l ypical  examples  ot  (jlaze  III.  c,  d:  Late  Glaze  III 
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sometimes  achieved.  In  our  collection,  however,  thev  are  mostly  represented  bv 
sherds,  because  in  Glaze  III  at  least,  the  Pecos  untortunatelv  seldom  used  their 
finest  bowls  as  mortuary  offerings.  The  aim  of  the  Glaze  I II  potter  was  evidentlv  to 
produce  clear,  very  light-colored  surfaces.  The  slips,  at  their  best,  are  a beautiful 
creamy  white.  But  the  ideal  was  relatively  seldom  achiev^ed,  the  average  background 
being  of  a much  duller  shade,  extremely  difficult  to  characterize,  because  so  subtlv 
\ ariable,  but  marked,  in  contrast  to  the  slips  of  Glaze  I Yellow  and  Glaze  II,  by  a 
graying  which,  in  the  case  of  hre-clouded  areas,  becomes  a dull,  slaty  blue.  Yellow- 
ish and  pinkish  slips  are  also  seen.  .And  toward  the  end  of  the  period  there  began  to 
come  into  fashion  a warmer  brownish-red  which  foreshadows  the  slip  colors  of 
Glaze  I\’. 

The  slip  is  a relatively  heavy  coat,  which  cockers  the  underlying  paste  so  eff'ec- 
tuallv  that  the  latter’s  reddish  color  seldom  shows  through.  It  also  adheres  well  to 
the  surfaces  of  vessels;  pieces  with  slip  completelv'  worn  awav,  so  common  in  Glaze 
1 1,  are  seldom  seen.  Flaking  is  unusual,  crackling  is  absent.  Finish  is  uniformly  good, 
but  extremely  seldom  excellent;  never  are  surfaces  truly  glossy.  Xow  and  then  we 
find  a bowl  with  thin,  streakv,  “washv”  slip  such  as  occurs  so  often  in  Glaze  II. 

The  glaze  paint  is  markedlv  superior  to  that  of  Glaze  II.  Manv  lines,  or  parts 
of  lines,  are  dull  and  untaken;  the  average  luster,  however,  is  good;  occasionally 
high.  In  color  the  glaze  is  a deep  brown-black,  becoming  greenish  or  yellowish 
brown  where  it  is  thin.  Little  yellow-rimmed  craters  appear  in  some  particularly 
heavy  applications.  Running  or  spreading  is  unusual,  the  irregularity  of  many  glaze 
lines  being  due,  as  can  be  discerned  by  careful  examination,  to  careless  manipulation 
of  a coarse  brush  rather  than  to  failure  of  the  substance  to  lie  as  applied. 

The  matte  pigment  of  bowl  exteriors  and  olla  necks  is  a rich  red,  Ridgway’s 
Terra  Cotta  (7")  and  Pecan  Brown  (i  1"/).  It  flakes  more  readily  than  does  the  slip; 
it  is  also  softer  and  therefore  more  subject  to  wear. 

Obvious  firing  clouds  are  not  common.  They  only  occur  on  the  exterior.  On 
light-colored  bowls  thev  have  a slatv  or  bluish  cast  which  is  characteristic  of  Glaze 
1 1 1 (between  Ecru-Drah  and  Drab-Grav,  1 Few  pieces  are  evenly  bred,  almost 

everv  specimen  showing  variations  of  color.  Bowl  interiors  are  sometimes,  though 
less  often  than  in  Glaze  1 and  11,  dulled  and  grayed  from  imperfect  ventilation  in 
burning. 


\’E.SSEL  SH.APES 

Fo  the  bowls  and  ollas,  which  were  the  only  standard  forms  of  decorated  vessels 
made  during  Glazes  I and  II,  there  were  added,  in  (ilaze  III,  shouldered  bowls, 
stirrup  canteens,  and  certain  small  pieces  with  constricted  orifice.’ 

BOWLS 

Fhe  bowls  (hgs.  70,  r,  d;  9;)  are,  on  the  average,  better  moulded  than  those  of 
Glaze  II.  "Fhev  are  more  nearly  perfect  circles,  when  seen  from  above;  and,  in  pro- 

' .See  p.  270  tor  di.scussion  of  stirrup  canteens;  p.  266  tor  the  small  pieces. 
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file,  less  often  possess  the  slight  lop-sidedness  of  many  Glaze  II  specimens,  d’he 
principal  diherence,  however,  is  one  of  general  contour  (hg.  96,  a-c).  From  a rounded 
bottom  the  sides  of  a Glaze  III  bowl  rise  in  a gentle  curve,  like  that  of  I and  II,  but 
the  point  of  greatest  diameter  is  well  below  the  rim,  there  being  a small,  but  distinct, 
incurve  to  the  orifice.  This  results  in  a more  rounded  upper  wall. 

Measurements.  In  describing  the  Glaze  I bowls,  it  was  necessary  to  dis- 
tinguish between  large  and  small,  because  examples  of  intermediate  size  were  absent. 
The  same  condition  was  found  in  the  contemporaneous  dull  paint  ware.  Biscuit  .A.* 


Fig.  96.  Glaze  III.  Vessel  shapes,  a-c:  Bowls,  d:  Olla.  (1/6) 


Glaze  II  bowls  could  still  be  divided  into  two  groups  on  the  basis  of  diameter, 
although  small  ones  became  more  numerous  and  there  was  a certain  representation 
of  medium-sized  specimens.-  In  Glaze  III,  a classification  by  size  is  not  possible, 
for  there  is  a complete  gradation  from  the  smallest  to  the  largest.'^  We  have  two 
bowls  between  6 and  7 inches  in  diameter;  one  between  7 and  8;  seven  between  8 
and  9;  eleven  between  9 and  10  (the  8 to  lO-mch  bowl  was  practically  absent  from 
Glaze  I,  very  rare  in  Glaze  II);  eighteen  between  10  and  n;  twenty-six  between 
I I and  12;  eleven  from  1 2 to  13.  The  two  largest  bowls  measure  13X  13^  inches 

m diameter,  respectively.  The  10-  to  12-inch  bowl  was,  accordingly,  standard;  the 

1 Vol.  I,  p.  76.  ^ See  p.  81,  above. 

“ It  is  interesting  to  note  that  a similar  phenomenon  took  place  in  Biscuit  R,  which  first  appeared 
at  Pecos  during  Glaze  1 1 (\  ol.  1,  p.  102). 
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average  ot  the  seventy-eight  measurable  specimens  is  lo^  inches.  Depths  run  from 
2-V4  inches  (for  the  6-inch  bowl)  to  6)4  inches  (a  12-inch  specimen).  The  latter  has 
an  orifice-depth  index  of  .^2.  The  lowest  index  is  ."55;  the  average  oi  all  the  Glaze  III 
bowls  is  .41,  almost  the  same  as  for  Glazes  I and  11.  Capacities:  the  6-inch  bowl,  )4 
of  a dry  quart  (.8  litres)';  the  inch  bowl,  6 drv  quarts  (6.6  litres);  the  standard 
10-  to  1 2-inch  specimen  about  q to  f/2  quarts  (q.q  to  nearlv  ^ litres). 


hig.  97.  (daze  III.  Howl  rim  profiles.  Normal  examples.  Specimens  d-j^  with  re- 
curved exterior  and  pronounced  thickening,  are  most  abundant.  Rims  such  as  a-c  without 
exterior  recurve  and  with  straight,  downward-slanting  inner  face  are  early;  those  with  high, 
relativeb’  thin  rim,  such  as  are  late.  (1/2) 
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Fig.  98.  (daze  III.  Bowl  rim  profiles.  Fxamples  of  aberrant  form  which,  on  criteria 
of  color  and  decoration,  are  assignable  to  (daze  111.  (1/2) 


The  ri7H  of  (daze  111  bowls  is  an  excellent  diagnostic  (fig.  97).  There  is  almost 
infinite  variation  in  the  details  of  proportion,  but  the  principal  features  are  unmis- 
takable: pronounced,  low-set  interior  thickening;  a gentle  recurve  of  the  exterior 
which  approaches,  but  seldom  reaches,  a true  Hare;  rounded  lip;  convex  inner  face, 
with  relatively  abrupt  return  from  the  point  of  greatest  thickness  to  the  point  where 
the  even  curve  of  the  vessel  wall  is  resumed.  I’he  profiles  d to  j of  figure  97  are 
typical.  Specimens  a to  c represent  a group  which,  both  on  stratigraphic  evidence 
and  on  criteria  of  decoration,  is  certainly  early.  It  is  marked  by  lack  of  exterior 
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recurve,  sharp  rather  than  rounded  lip,  and  straight  inner  lace.  Specimen  k,  on  the 
other  hand,  with  very  slight  exterior  recurve,  little  thickening,  and  long,  sweeping 
curves,  is  a late  form.  It  occurs  most  commonly  in  pieces  which  in  other  ways  ap- 
proach the  standards  of  Glaze  W.  Figure  98  presents  a selection  of  aberrants. 
Thickness  of  the  vessel  wall  of  Glaze  111  bowls  is  about  of  an  inch. 

OLLAS 

■As  to  the  body  shape  of  the  Glaze  111  olla  our  information  is  scanty,  for  we 
have  but  two  complete  vessels  and  these  differ  considerably  from  each  other.  One 
of  them  (figs.  6,  b;  96  d'),  however,  1 am  inclined  to  believe  a trade  piece;  the  other 
fig.  6,  a)  seems,  on  the  evidence  of  the  sherds,  to  be  typical  of  Pecos,  though  it  is 
evidently  smaller  than  the  run  of  local  ollas.  Its  lower  body  is  full  and  the  base  is 


fig.  99.  Glaze  III.  Olla  rim  profiles.  Note  progressive  softening  of  angle  between 
neck  and  body;  this  is  accompanied  by  a bevelling  of  interior  of  rim  and,  in  late  Glaze  III, 
by  a slight  recurve  at  the  orifice.  (1/2) 


rounded,  but  the  shoulder  is  more  angular  than  that  of  Glaze  I examples.  The  neck 
rises  almost  vertically;  the  rim  is  direct,  unthickened,  with  plain  rounded  lip.  Of 
neck  fragments  we  have  a large  collection.  They  indicate  that  the  angle  between 
upper  body  and  neck  is  well-marked  (fig.  99,  a-f)\  less  so,  however,  than  in  Glaze  II 
(cf.  fig.  73).  The  wall  of  the  neck  rises  with  little  curve  and  usually  only  slightly 
mward  from  the  vertical.  The  lip  is  flattish  in  what  seem  (on  the  basis  of  decoration, 
glaze,  etc.)  to  be  early  specimens.  In  later  necks  there  is  first  a rounding  (fig.  99,  c), 
then  a bevelled  thinning  (/),  and  finally  a slight  outward  recurve  {g-i).  The  break 
between  neck  and  upper  body  is  least  abrupt  in  the  pieces  with  recurved  lip.  These 
closely  resemble  Glaze  I\"  olla  necks  (cf.  fig.  144). 

Measurements  of  our  one  whole  olla  of  local  manufacture  are:  diameter  of  orifice 
~]Y2  inches,  diameter  at  shoulder  13^4),  height  9.  Its  capacity  is  dry  quarts  (9.3 
litres).  It  is,  as  has  been  said,  an  unusually  small  specimen.  The  measurements  of 
the  probably  imported  olla  are:  diameter  of  orifice  ~]Y  inches,  diameter  at  shoulder 
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14F2,  height  ioj/2,  capacity  i 2 jX  drv  quarts  (iq.H  litres).  As  to  the  diameter  at 
shoulder  and  the  height  of  the  normal  (daze  111  olla  we  hav'e  no  data;  the  orifice 
diameter,  calculated  from  sherds,  averages  very  close  to  S inches.  The  thickness  of 
the  vessel  wall  is  about  Ft  inch. 

SHOUI.DERED  BOWLS 

These  are  the  vessels  which,  in  a former  publication,  1 called  “olla-bowls”.’ 
'The  latter  term,  however,  is  misleading,  as  the  pieces  in  question  have  no  real  rela- 
tionship to  the  olla.  Hut  a distinct  shoulder,  or  pronounced  point  of  greatest  diam- 
eter well  below  the  nm,  thev  do  possess  (fiy.  100).  And  they  should  certainly  be 
distinguished  from  the  standard  bowl,  because  of  their  obviously  intentionally 
restricted  orifice,  and  because  of  the  fact  that  they  bear  no  interior  decoration. - 


1 have  no  evidence  that  the  shouldered  bowl  was  made  at  Pecos  during  (daze 
II,  although  there  is  in  the  Peabodv  Museum  collection  from  the  (ilaze  II-III 
brijolito  ruin  on  the  Pajarito  Plateau  a small  rounded  bowl  with  indrawn  rim  which 
might  well  be  a prototype  of  the  vessel  as  it  first  appears  at  Pecos  in  Glaze  III.  'This 
initial  Pecos  form,  which  is  distinctly  rare,  has  a rounded  shoulder  whose  point  of 
greatest  diameter  lies  well  above  the  horizontal  median  line  (about  65%  of  the 
height  is  below  the  shoulder). 

Measuremeyits  of  a typical  specimen  (hg.  102,  a)  are:  orifice  diameter,  7 inches; 
greatest  diameter  SF4;  depth,  4F2.  Its  orifice-depth  index  is  .64;  greatest  diameter- 
depth  index^  .:;i.  Restorations  from  sherds  show  that  this  piece  is  of  approximately 
average  size  and  shape,  although  it  seems  to  be  a little  higher  than  usual  in  relation 
to  its  diameter.  Its  capacitx  is  l]/2  dry  quarts  (2.8  litres). 

I'he  riyn  (hg.  101)  differs  from  that  of  the  standard  Glaze  III  bowl  in  that  it  is 
rarely  thickened  (a).  It  usually  turns  sharplv  upward  from  the  incurving  vessel  wall, 
becomes  slightly  thinner  than  the  wall  and  terminates  in  a rounded  lip  {b-e).  Direct 
rims,  such  as^,  are  unusual.  In  thickness  the  vessel  wall  averages  somewhat  less  than 
that  of  standard  bowls,  as  against  Ft  (h  an  inch. 

' Kidder,  19K,  p.  422,  pi. 

- .M  era  believes  this  form  to  have  Little  Colorado  antecedents;  specimens  in  his  Group  C (equata- 
ble  with  (daze  III)  he  calls  “Kuaua  Cjlaze-Polvchrome.”  No  rims  exactlv  like  those  he  figures  have, 
however,  come  from  Pecos  (.Mera,  iqqq,  pp.  <,  6). 
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(iKNF.KAL  1)P:C()RATI\'K  FEATURES 

Colors.  Dark  glaze  on  light  background,  exterior  decoration  ot  practically 
all  bowls  and  interior  decoration  of  a very  few  in  dull  red  pigment  outlined  by  glaze. 
A small  percentage  ot  bowls,  most  of  which  seem  to  be  late,  have  reddish  or  brownish 
slips.  \’ery  rarely  one  of  the  dark-slipped  pieces  bears  designs  in  white  outlined  in 
glaze;  these  are  usually  on  bowl  exteriors,  but  there  are  one  or  two  cases  (hg.  220, 
/>}  in  which  white  invades  the  interior. 

Slif^  ex  tent.  Bowls:  light  slip  over  whole  interior  and  upper  part  of  exterior; 
exterior  bottom  occasionally  also  slipped,  but  as  a rule  the  red  or  brownish  paste  is 
left  exposed  in  a circular  area  of  varying  size.  The  slip,  toward  the  bottom,  often 
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log.  loi.  Glaze  IIF  Profiles  of  the  upper  parts  of  shouldered  bowls.  The  rim  at  a 
approximates  that  of  the  standard  (daze  III  bowl  (cf.  fig.  97).  The  somewhat  thinned  stand- 
ing rim  and  the  rounded  shoulders  of  h-e  are  typical.  The  angular  shoulder  of_^  foreshadows 
the  Glaze  1\’  form.  (1/2) 


becomes  so  thin  and  “washy”  that  the  darker  color  of  the  paste  shows  through. 
In  such  cases  there  are  clearly  visible  the  marks  of  the  broad  swab  implement  with 
which  it  was  applied.’  d'he  work  was  done  with  daubing  strokes  running  roughly 
horizontally  around  the  bowl.  A careful  lower  edge  was  seldom  achieved.  In  one 
case  the  slip  was  so  liquid  that  it  ran  in  dribblets  downward  over  the  bare  paste  of 
the  bottom. 

Ollas.  rhe  data  are  unsatisfactory,  but  it  is  ascertainable  that  in  all  cases 
light  slip  covers  the  exterior  from  lip  to  shoulder,  i.e.,  point  of  greatest  diameter. 
The  light  slip  often  runs  inside  the  neck  to  its  junction  with  the  body  and  also 

’ (juthe  (192^,  p.  57)  describes  the  slipping  process  at  San  Ildefonso  as  follows:  “The  mop  with 
which  the  slip  is  applied  is  a folded  cloth,  about  two  inches  wide  and  three,  or  three  and  a half,  inches 
long.  This  is  held  at  one  end,  between  the  thumb  and  the  first  two  fingers  of  the  right  hand,  the  other 
end  of  the  cloth  acting  as  a two-inch  wide  paint-brush,  which  is  manipulated  with  an  easv  backward- 
forward  stroking  motion  parallel  to  the  rim.” 


Fig.  102.  Glazes  III-V.  Shouldered  bowls,  a,  b:  Glaze  III.  r,  d:  Glaze  IV.  e,  f:  Glaze 
\ . Note  progressive  narrowing  ot  the  decorated  zone,  g:  Shouldered  bowl  of  Late  Glaze 
\ . h:  Glaze  \ shouldered  bowl  with  spout,  a very  rare  form.  (Diam.  of  f at  shoulder,  lo' 
inches) 
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covers  the  whole  exterior  bottom  (as  in  the  single  whole  specimen — fig.  6,  a)\  some- 
times, however,  the  base  vvas  left  unslipped.  In  other  cases  the  inner  surface  of  the 
neck,  and  the  exterior  from  the  shoulder  nearly  to  the  base,  are  slipped  red;  in  still 
others  the  inner  surface  of  the  neck  is  light,  the  bottom  red  (fig.  6,  b). 

Shouldered  bo'dols.  The  methods  of  slipping  are  v^ariable.  Most  commonly,  it 
would  seem,  the  entire  vessel,  inside  and  out,  save  possibly  the  very  bottom,  was 
covered  with  light  slip.  Other  pieces  bear  light  slip  only  from  the  point  of  greatest 
diameter  to  the  lip,  the  exterior  bottom  and  the  whole  interior  being  slipped  red. 
.As  this  is  standard  practice  in  Glaze  IV  and  V,  it  is  probable  that  the  red  slipped 
specimens  are  late. 

Zones  of  decoration.  Bomls.  Normally  the  upper  part  ol  the  interior  from 
just  below  the  rim-thickening  downward  for  2 to  4 inches;  rarely  the  whole  interior 
is  occupied  by  an  all-over  pattern.  Bowl  exteriors  bear  free-standing  repeated  units, 
repeated  units  upon  a base-stripe,  or  bands,  all  in  glaze-bordered  red  and  all  set 
close  below  the  edge  of  the  rim,  their  width  downward  being  variable,  but  seldom 
great  enough  to  carry  them  below  the  limit  of  effective  lateral  visibility.  There  is  no 
case  of  undecorated  exterior.  The  rim  bears,  on  its  inner  surface,  various  minor 
ornaments:  ticks,  zigzags,  bird  figures,  etc.  (see  p.  I40  and  fig.  121). 

Ollas  (fig.  6,  a,  b).  The  neck  provides  a narrow  field,  which  is  always  occupied 
by  red,  glaze-bordered  figures.  The  upper  body  from  the  base  of  the  neck  to  the 
point  of  greatest  diameter  forms  a second,  wider  zone,  decorated  with  glaze  only. 

Shouldered  bouils  (fig.  102,  a,  b).  The  exterior  from  point  of  greatest  diameter  to 
lip.  The  pattern  may  be  in  glaze-bordered  red,  or  in  glaze  alone.  The  interior  is 
undecorated,  save  for  groups  of  ticks  or  oblique  dashes  applied  to  the  inner  side  of 
the  standing  rim. 


BOWL  INTERIOR  DECORATION 

The  patterns  of  ninety-three  of  our  ninety-five  whole,  or  nearly  whole.  Glaze 
III  bowls  were  sufficiently  well  preserved  for  study.  The  overwhelming  predomin- 
ance of  the  band  is  made  clear  by  the  subjoined  tabulation: 


Bands 82 

Zigzags  (pendent  triangles) 4 

Pendent  birds  and  keys . i 

.All-over  patterns 6 

93 


BAND  PATI'ERNS 

Fr.a.ming.  .a  single  upper  framing  line,  normally  interrupted  by  an  exit  space,* 
lies  between  the  band  proper  and  the  lip,  but  as  a rule  closer  to  the  band  than  to  the 

* One  cannot  always  be  certain  regarding  this  point,  either  because  of  damage  to  the  Iramer  by 
wear,  or  because  a fragment  which  might  have  carried  the  line-break  is  missing.  In  drawing  the  designs 
of  the  few  bowls  in  which  such  conditions  exist,  the  framer  has  been  reproduced  with  exit  space.  When- 
ever it  is  shown  unbroken  it  is  actualK"  so  in  the  original. 
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Kig.  103.  Glaze  III.  Band  patterns  trom  howl  interiors;  panels  decorated  in  the 
“corner  cut-off”  manner.  Kor  exterior  decoration  ol  see  hg.  133,  b;  for  that  of  b^  hg.  134, 
d;  of  r,  fig.  130,  b;  of  c,  fig.  131,/;  ot/,  fig.  131,  e;  of  ^^,  fig.  127,  a.  The  exterior  pattern  of  d 
was  too  worn  tor  reproduction.  (1/8) 
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I'lg.  104.  Cilaze  111.  Banei  patterns  from  liowl  interiors;  panels  containing  the  sliino; 
key  appear  in  each  band.  For  exterior  decoration  of  a,  see  hg.  i 22,  f;  for  that  of  b,  fig.  i "54,  c; 
ot  r,  hg.  133,  /;  ot  d,  hg.  133,  d;  ol  e,  hg.  122,  c;  ot/,  hg.  131,  b;  of  g,  hg.  127,  b.  (1/8) 
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Fig.  105.  (jlaze  III.  Band  patterns  from  howl  interiors;  panels  with  slung  double  key 
and  slung  rectangle.  For  exterior  decoration  ot  a,  see  tig.  123,  c;  ot  b,  tig.  134,  a;  of  r,  hg. 
130,  h‘  of  dy  hg.  130,  of/,  fig.  134,  h;  o\  g,  fig.  127,  c.  'Fhe  exterior  decoration  of  e is  not 
reproduced.  (1/8) 
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Mg.  io6.  (ilaze  III.  Band  patterns  from  howl  interiors;  panels  with  opposed  kev 
figures.  For  exterior  decoration  of  see  fig.  123,^,-  of  r,  fig.  127,  i;  of  d,  fig.  124,/;  of  c,  fig. 
FFw  *>■  of/,  fig.  133,  a;  of  129,  d;  of  /;,  fig.  122,  b.  The  exterior  decoration  of  b is  not  re- 
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I'lg.  107.  (jlaze  111.  Band  patterns  from  howl  interiors;  panels  with  indirectly  opposed 
key  figures.  For  exterior  decoration  of  a,  see  hg.  129,  f;  o\  h,  fig.  130,  c;  of  c\  hg.  1 23,  a.  The 
exterior  decorations  of  c,  /'are  not  reproduced;  that  of^  is  shown  in  the  photo<2raph,  htj.  9<;,r/'. 
(i/«)  ^ - 
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I‘ig.  io8.  Glaze  III.  Band  patterns  from  bowl  interiors;  panels  withsluna;  bird  fitjures: 
double  (rt-r),  single  {d-g).  For  exterior  decoration  of  a,  see  bg.  129,  e;  of  fig.  134,  g;  of  c, 
bg.  134,  ii',- of  r/,  fig.  1 22,  rt;  of  c,  bg.  1 24,  o-,- of/,  bg.  1 30,  of bg.  I3i,f.  (1/8) 
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Hg.  109.  Glaze  III.  Patterns  trom  bowl  interiors;  all  but  a are  bands.  These  patterns 
foreshadow  Glaze  I\  decorative  practice  in  the  use  of  large  bird  figures  and  zigzags  as  panel 
fillers;  and  in  the  separation  of  the  panels  by  multiple  lines.  For  exterior  decoration  of  see 
fig.  I 29,  h;  of  b,  1 24,  rt',-  of  r,  fig.  i 2~,  h;  of  d,  fig.  130,  c;  of  fig.  1 2~,  d;  of  /",  hg.  1 29,  g.  The 
exterior  decoration  of  g is  not  reproduced.  (18) 
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Fig.  1 lo.  Cilaze  III.  Patterns  from  bowl  interiors,  a-d:  .Aberrant  bands,  f,/;  Zigzags. 
g:  Double-ended  key  figure  in  glaze.  I'he  use  of  red  as  an  element  cl  interior  decoration,  as  in 
c,  r/,  e is  very  unusual.  For  exterior  of  b,  see  fig.  133,  h;  of  r,  fig.  i 27,/,-  of  c/,  fig.  1 27,  g;  of  c, 
fig.  131,  d;  of  /,  fig.  I 24,  b;  of  g,  fig.  1 24,  r.  Exterior  of  a not  reproduced.  (1/8) 
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lip.  It  thus  drops  well  below  the  approximately  midway  position  which  it  occupied 
in  (jlazes  I and  11.  This  is  of  course  due  to  the  thickening  of  the  rim,  the  framer 
naturally  falling  into  position  on  the  wall  of  the  bowl  at  the  base  of  the  protuberant 
conyexity  of  the  rim’s  inner  face.  The  line  is  of  the  same  thickness  as  the  banding 
lines.  A bottom  framer  occurs  in  about  20%  of  all  bands.  This  is  a much  higher  per- 
centage than  obtains  in  the  earlier  Glazes,  but  is  lower  than  in  Glaze  W . The  bottom 
framer  is  less  regularly  broken  than  is  the  upper  one.  d'he  banding  lines  are  seldom 
proyided  with  an  exit  space. 

P.AXELiNG.  Phis  method  of  subdividing  the  band  is  as  closely  followed  as  in 
(dazes  1 and  II,  eighty  of  the  eighty-two  patterns  being  so  treated.  The  large  sherd 
collection  tells  the  same  story.  The  panels  are  separated  from  each  other  in  some- 
what less  than  half  of  all  cases  by  a simple  open  space  (less  broad,  on  the  average, 
than  in  Glaze  II ) between  two  narrow,  engaged  paneling  lines,  d'here  are  five  or  six 
instances  of  an  arrangement  not  hitherto  seen,  in  which  two  of  the  inter-panel  spaces 
are  open,  the  two  alternating  spaces  being  occupied  by  a vertical  central  line  (hgs. 
io;i,  e;  105,  rl).  In  rather  more  than  half  of  all  bands  the  division  is  by  sets  of  lines, 
three  to  eight  in  number;  three  and  four  are  most  consistently  used;  there  is  but  one 
instance  of  six  (hg.  1 10,  <t');  one  band  (hg.  108,  f)  has  three  sets  of  seven  and  one  of 
eight.  In  general,  the  bands  with  simple  open-space  paneling  are  found  on  bowls 
which,  judging  by  rim  profile,  color  and  the  details  of  decoration,  are  assignable  to 
the  earlier  stages  of  (daze  III ; while  those  with  multiple-line  paneling  are,  on  similar 
evidence,  late.  An  apparently  atavistic  throw-back  to  the  heavy  unengaged  paneling 
bar  of  Glaze  I is  seen  in  two  of  the  inter-panel  spaces  of  the  pattern  reproduced 
in  hg.  104,  f;  the  bowl  is  otherwise  a normal  example  of  (daze  III.  .A  highly  aberrant 
device  for  producing  panel-like  spaces  appears  in  hg.  i 10,  r,  where  pairs  of  short 
vertical  red  bars  outlined  in  glaze,  which  do  not  reach  the  banding  lines,  cut  the 
band  into  four  parts. 

The  number  of  panels  is  normally  four;  seventy-hve  of  the  eighty  bands  are  so 
arranged.  The  hve  exceptions  are;  one  band  (not  illustrated)  of  hve  panels  of  the 
corner-cut-off  type  ( hg.  i 12,  ^);  one  of  three  (hg.  105,  /);  and  three  of  two  panels 
each  (hgs.  106,^  and  109,  e,  the  third  not  illustrated).  In  the  four-panel  bands  two 
unlike  pairs  of  panels  usually  alternate  (.A,B,  A,H). 

Panel  lavout.  .Analysis  of  the  very  abundant  (daze  III  material  shows  pro- 
gressive continuation  of  the  tendency  observed  in  Glaze  II  toward  reduction  in  the 
number  of  ways  in  which  panels  might  be  subdivideti.  Comparison  of  hgs.  i 2 and  49 
(Glaze  I Red  and  A’ellow)  with  hg.  78  (Glaze  II)  and  hg.  111  ((daze  III)  clearly 
illustrates  this  point.  Methods  of  subdivision  occurring  more  than  once  or  twice  are: 

Horizontal  line  (hg.  1 i i,  a) 

Oblique  line  (hg.  1 1 i , //>) 

Corner  lines  (hg.  1 1 1 , c) 

Double  opposed  triangles  (hg.  1 1 1,  ff) 

.Stalks  for  opposed  or  slung  elements  (hg.  1 1 1,  e) 

Zigzag  (hg.  Ill,/) 
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Horizontal  line  (tigs.  \ i\i^a-e).  'I'his  is  a relatively  rare  layout  (seven 

examples  on  whole  vessels).  The  designs  achieved  obviously  hark  back  to  earlier 
standards,  as  is  indicated  by  the  use  of  dots  and  dotted  checkerboard  strips.  .A 
horizontally  planned  panel  reminiscent  ot  the  Glaze  I simple  and  double  cross  ar- 
rangements is  shown  in  hg.  1 1 2,/. 

Oblique  line  (hgs.  iw.,  b;  i i 2,  /-;/);  commoner  than  the  above,  but  not  abun- 
dant (eight  examples).  The  line  or  lines  cutting  diagonally  across  the  held  may  be 
plain  (hg.  1 1 2,  /,_/),  ticked  (;/),  edged  with  small  triangles  (w),  or  checkerboarded. 

Corner  lines  (hgs.  iii,  c;  1 1 2,  h).  This  very  simple  treatment,  in  which 

two  diagonally  opposite  corners  of  the  panel  are  cut  od  and  hlled  with  glaze,  occurs 
about  twice  as  frequently  as  the  foregoing  (seventeen  examples).  The  panels  so 
produced,  and  those  with  the  central  oblique  line,  are  generally  used  in  series  of  four 
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Mg.  III.  (daze  III.  Methods  of  panel  subdivision,  a:  Horizontal  line,  h:  Oblique 
line,  c:  Corner  lines,  d:  Double  opposed  triangles,  e:  Stalks  for  opposed  or  slung  elements. 
f:  Zigzag.  ( Diagram ) 

to  make  up  complete  patterns  (see  hg.  loq);  thev  are  seldom  alternated  with  other 
types  of  panel  (patterns  in  which  they  do  alternate  appear  in  hgs.  104,  a;  io<;,  a;  106, 
a). 

Double  opposed  tri.'^ngles  (hgs.  \ \\^  d;  116,  h)  are  rare  (four  examples). 
Three  triangles  are  used  once  (hg.  i 16,  c)\  and  there  is  a single  instance  of  the  verti- 
cal-oblique cross  (hg.  I 16,  t/),  an  arrangement  whose  layout  is  fundamentally  differ- 
ent from  that  of  the  opposed  triangles,  but  which  also  results  in  the  production  of 
triangles. 

Stales  for  opposed  or  slung  elements  (hgs.  1 1 1,  i iq,  i 14,  i 15).  'This  is 
the  standard  Glaze  III  method  of  panel  subdivision.  (3n  the  whole  bowls,  there  can 
be  counted  at  least  seventy  examples  of  its  use,  and  study  of  the  sherds  conhrms  its 
preeminence,  d'wo  theoretically  parallel  lines  emanate  from  diagonally  opposite 
corners  of  the  panel  at  such  an  angle  that  thev  pass  each  other.  Their  ends,  or  their 
sides,  or  the  spaces  between  them,  are  decorated  in  a number  of  ways  which  will  be 
described  in  the  section  dealing  with  the  elements  of  Glaze  III  design  (p.  136). 
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I"ig.  1 12.  Glaze  III.  Panels,  a-j:  Subdivision  by  horizontal  lines,  g,  h:  Corner-line 
subdivision,  i-n:  Oblique  central  line. 


iMg.  ii'j.  Glaze  III.  Panels  with  bird  figures.  a-J:  Slung  double  birds,  g-j:  Slung 
single  birds.  \ he  basic  layout  of  a-j  is  the  same,  i.e.,  by  means  of  lines  emanating  from  diag- 
onally opposite  corners  of  the  panels.  The  treatments  seen  in  k-n  are  atypical. 


Fig.  1 14.  (jlaze  111.  Panels  with  slung  single  key  {a-i)\  slung  double  key  slung 

rectangle  (w,  «)• 


a 


b 


Mg.  115.  Glaze  111.  Panels  with  key  figures,  a-d:  Stalked  key  with  base,  directly 
opposed  type,  e-j:  Indirectly  opposed  type,  k,  1:  L'nstalked  oblique  keys.  )i:  Stalked 
keys  without  base. 


I'ig.  ii6.  (ilaze  III.  Unusual  or  aherrant  panels. 


Fig.  1 \~i.  Glaze  III.  .‘\ll-over  patterns  from  howl  interiors,  .^t  a appears  the  only  use 
of  lunes  observed  in  the  (daze  111  material;  the  all-over  ehect  is  produced  by  the  insertion 
of  a double-bird  figure.  l>:  .Apparently  unique  arrangement,  r,  <■/,  c:  Hand  (?)  patterns,  f: 
bigure  thought  to  be  a prototype  ot  the  (ilaze  IV  and  V interior  capitans  (ct.  fig.  G3)-  For 
exterior  decoration  ot  see  fig.  123,  e;  ot  r,  fig.  123,  f;  of  r/,  fig.  130,  d.  The  exteriors  ot  a,  e, 
f are  not  reproduced.  ( 1 /8-i /d) 
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ZiGZAc;  (figs.  Ill,  f;  ii6,  /,  7).  I he  use  of  zigzags  in  panels  appiears  tor  the 
first  time  in  Glaze  1 1 1.  Although  it  is  rare  (five  examples),  it  has  been  included  with 
the  more  usual  treatments  rather  than  among  the  aberrants  because  it  becomes  of 
considerable  importance  in  Glaze  IV  . Sets  of  two,  three,  or  four  parallel  lines  produce 
the  zigzags,  d'he  lines  may  be  plain  (fig.  i 16,  i)  or  dotted  (_/). 

Aberrant  panel  layouts.  'Fhe  utilization  of  the  panel  as  a held  for  the 
reception  of  one  or  two,  more  or  less  free-standing,  hgures,  which  occupy  the  held 
as  a picture  does  a frame,  was  not  observed  in  Glaze  1 or  II.  Phis  practice  begins 
sparingly  to  appear  in  Glaze  III,  but  it  does  not  become  really  frequent  until  Glaze 
I\h  \ he  hgures  so  framed  in  Glaze  1 1 1 are  birds  (hg.  109,  b,  r,  r/),  triangles  (hg.  1 16, 
/;,  w,  n)  or  terraced  elements  (hg.  1 16,  /).  They  are  attached  to  the  banding  lines, 
rather  than  to  the  ends  or  corners  of  the  panels. 

Other  treatments  so  rare  as  properly  to  be  classihed  as  aberrant  are:  the  simple 
X (hg.  I iq,  and  vertical  subdivision  into  two  smaller  panels  ( hg.  1 16,  f, /). 

ALL-OVER  PATTERNS 

1 he  use  of  the  entire  inner  surface  of  a bowl  as  a decorative  held  was  most 
unusual  in  Glaze  I and  1 1.  Phis  method  is,  on  the  other  hand,  extremely  common  in 
Glaze  IV.  G1  aze  III  occupies,  as  might  be  expected,  an  intermediate  position;  less 
so  in  the  actual  number  of  all-over  patterns  which  occur,  for  there  are  but  six  among 
the  ninety-hve  whole  pieces  collected,  than  in  the  transitional  appearance  of  those 
specimens,  of  which  one  obviously  rehects  earlier  tendencies,  while  four  are  executed 
in  the  (jlaze  IV  manner. 

I he  patently  atavistic  example  ' hg.  117,  a)  should  perhaps  not  be  included 
among  the  all-overs,  because  its  structure  is  really  that  of  the  Glaze  I lune  pattern 
which,  it  will  be  remembered,  did  not  occupy  the  whole  inner  surface  of  the  bowl, 
d he  limes  in  the  present  case,  however,  are  so  broad  as  to  leave  very  little  space 
between  them;  and  that  area  is  occupied  by  a large  red  double-bird  hgure. 

d he  four  patterns  which  foreshadow  later  decorative  practice  are  illustrated 
in  hg.  1 17,  c-J.  Hold  reci  hgures  running  inward  from  the  periphery  are  characteristic 
of  Glaze  \\  . In  the  present  (daze  III  specimens  the  reci  hgures  of  c,  d and  e pre- 
sumably represent  the  human  arm  and  hand,  for  in  two  cases  they  terminate  in  hve 
hnger-like  projections  (the  greater  number  in  d may  perhaps  be  attributed  to  care- 
less drawing);  and  on  the  hve-hngered  arms  are  what  woulci  seem  to  be  bracelets, 
b.nrichment  of  hgures  by  the  drawing  of  minor  glaze  elements,  particularly  small 
crosses,  over  the  matte  red  pigment  is  another  feature  typical  of  (daze  l\'  (see  hgs. 
1 42,  153  below),  as  is  the  use  of  birds  (hg.  1 17,  e)  upon  the  encircling  red  stripe  (cf. 
hgs.  I 42,  I 43).  d he  fourth  bowl  (hg.  117,/)  bears  a hgure  with  three  long  projections, 
which  should  doubtless  be  considered  a prototype  of  the  Glaze  IV  interior  capita)is 
(see  p.  177  and  hg.  1 43  below).  Oddlv  enough  the  red,  which  hlls  all  later  capitans^  is 
here  omitted,  d’he  banci  encircling  the  central  hgure  is  also  a feature  seldom  observed 
in  (daze  I\’  all-over  treatments  (but  see  hg.  i ^4,  /?).  I'he  sixth  all-over  pattern  (hg. 
J 17,  />)  is  apparently  unique.  I'he  red  paint  is  inferior,  having  haked  or  worn  almost 
completely  away. 


I'ig.  ii8.  (ilaze  III.  Bowl  sherds,  a-g:  Kxteriors.  h-n:  Interiors. 
Sherds  e and  ^ are  slipped  red,  their  decoration  is  in  glaze-hordered  white. 
Width  of  n,  3^^  inches) 
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ELEMEXTS  OF  BOWL  INTERIOR  DECORATION 

1 .INES  (Hg.  I I 8).  Glaze  1 1 1 brushwork  is  about  on  a par  with  that  of  Glaze  1 1 , 
but  the  generally  higher  luster  of  the  glaze  paint  gives  a spurious  effect  of  superiority. 
Fines  are  v^erv  much  heavier  and  more  irregular  than  in  Glaze  I ; and,  although  little 
thicker  than  in  Glaze  I \ , are  drawn  with  a hand  distinctly  less  sure.  The  average 
width  of  the  Glaze  III  line  is  ^ of  an  inch;  this  very  approximate  standard  is  main- 
tained throughout  the  collection.  Examples  up  to  of  an  inch  occur,  as  well  as 
lines  as  narrow  as  3^  of  an  inch.  There  is  seldom,  however,  any  tremendous  variation 
on  a tjiven  vessel,  all  the  lines  on  a bowl  or  olla  being  of  about  the  same  intended 
width.  I say  intended  advisedly,  for  the  decorator  was  not  often  able  to  produce  a 
long  line  which  did  not  widen  or  narrow  at  some  point.  This  is  naturally  most  notice- 
able in  the  framer,  which  stands  free  and  the  effect  of  whose  irregularities  is  therefore 
not  minimized  by  the  abutment  upon  it  of  other  lines  at  close  intervals.  The  framer 
seems,  in  some  instances,  to  have  been  drawn  with  a single  trailing  stroke,'  but  quite 
as  often  the  brush  had  to  be  dipped  once,  or  twice,  or  several  times,  as  is  indicated 
by  thickening  of  the  paint  or  imperfect  junctions.  On  one  i i-inch  bowl  there  can  be 
discerned  no  less  than  twelve  brush-marks.  In  this  case,  as  shown  by  the  overlaps 
of  thick  on  thin  glaze,  the  line  grew  counter-clockwise;  in  others  the  work  proceeded 
clockwise;  there  seems  to  have  been  no  special  preference  for  either  method. 

Running  of  the  glaze  upon  vitrification  cannot  often  be  blamed  for  the  rather 
sloppy  character  of  the  patterns.  Handsome  general  effect  rather  than  precision  of 
detail  was  evidently  the  criterion  of  successful  decoration,  for  the  lines  are  not  only 
uneven  in  width,  but  are  stra^glingly  drawn  and  carelessly  spaced. 

The  line  is  primarily  structural;  seldom  is  it  used  as  a purely  decorative  device. 
Hatching  and  crosshatching,  for  example,  do  not  occur.  Groups  of  short,  close-set 
parallel  lines  sometimes  serve  to  divdde  panels  (hgs.  109,  r,  g;  1 10,  d,  etc.);  lines, 
plain  or  dotted,  compose  the  rare  zigzag  panel  fillers  (hg.  109,  e-g).  The  stepped  line 
IS  absent. 

Dots  and  Ticks  appear  infrequently  as  parts  of  band  decorations.  Dots  are 
most  often  employed  to  embellish  the  outer  edges  of  sets  of  lines,  as  in  the  above- 
mentioned  zigzags;  they  are  seen  in  the  rare  dotted  checkerboard  strips  (hg.  1 1 2, 
a,  d)\  even  more  rarely  as  space-hllers  (r,  /).  Ticks  fringe  certain  triangular  hgures 
(hgs.  io<,  c;  I 10,  d)  and  the  short  sides  of  the  slung  rectangle  (hg.  1 14,  w,  yi). 

Checkerboard  strips  constitute  the  only  use  of  checkerboarding  (hg.  1 1 2, 
rt,  d).  The  reseryed  spaces  are  normally  dotted.  The  “dotted  eye,’’  occasionally  used 
in  (jlaze  I to  lighten  and  relieve  a large  black  area,  has  not  been  noted. 

Crosses.  Two  short  lines  transecting;  each  other  at  right  angles  to  form  small 
simple  crosses  are  seen  fairly  frequently  in  Glaze  III  decoration.  They  become  even 
commoner  in  Glaze  I \ . An  example  appears  in  hg.  i iq,  ni. 

Kev  figures.  This  ubiquitous  device  plays  an  important  role  in  the  interior 
decoration  of  Glaze  III  bowls.  The  forms  in  which  it  appears  may  be  classihed: 

* .Miss  Shepard’s  experiments  with  glaze  paints  convince  her  that  no  line  as  long  as  an  encircl- 
ing tramer  could  he  drawn  without  dipping  the  brush. 
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Stalked  key  with  base,  directly  opposed  type 

Stalked  key  with  base,  indirectly  opposed  type 

Stalked  key  without  base 

Lhistalked  oblique  key 

Slung  key 

Slung  double  key 

Stalked  key  with  base,  directly  opposed  type  (hg.  i K,  a-d).  This  figure  is  used 
in  pairs  as  a panel  filler,  the  stalks  coming  from  diagonally  opposite  corners.  Fhe 
faces  are  set  closely  together.  The  key  is  of  very  characteristic  shape,  with  long 
terminal  point  and  two  steps,  one  of  which  runs  backward  along  the  stalk.  There  is 
a small  triangular  base.  Differences  between  the  present  form  and  the  analogous 
key  of  Glaze  I are:  obtuse  rather  than  generally  right-angled  head;  two  steps  with 
more  or  less  obtuse  angles,  instead  of  three  to  five  approximately  right-angled  steps; 
much  smaller  base  (cf.  figs,  i 15,  a;  a). 

Stalked  key  with  base,  mdirecth  opposed  type  (fig.  1 1 e-j).  .Also  drawn  paired 
in  panels,  the  stalks  of  these  keys  often  start  from  the  banding  lines  near  the  corners, 
instead  of  emanating  from  the  corners.  The  stalks  are  also  longer.  They  run  almost 
to  the  diagonally  opposite  corners,  where  they  turn  v^ertically  upward  and  downward 
and  terminate  in  keys  which  occupy  the  two  other  corners  of  the  panel,  d'he  keys  are 
opposed  in  that  they  face  each  other,  but  they  are  separated  by  the  two  parallel 
stalks.  The  key  itself  usually  has  two  steps  of  somewhat  variable  proportions;  the 
peculiar  backward-running  second  step  of  the  directly  opposed  keys  does  not  seem 
to  occur  in  this  type,  d'he  base  is  again  small  (omitted  in  hg.  i K,  ^).  The  stalks  of 
one  pair  are  ornamented  with  birdlets  (hg.  i 15,  ;),  in  another  with  a step  near  the 
base  (hg.  1 1 5,_/). 

Stalked  key  without  base  (hg.  i 15,  m).  As  in  Glaze  I and  II,  this  is  rare,  d'he 
large  two-stepped  keys  are  set  on  short  stalks,  which  rise  from  the  upper  and  lower 
banding  lines  respectively. 

Unstalked  oblique  key  (hg.  i 15,  k,  /).  Faired  in  panels,  from  w'hose  diagonally 
opposite  corners  they  face  each  other.  They  are  clumsier  and  less  well  drawn  than 
the  similar  keys  of  Glaze  I. 

Slung  key  (hg.  i 14,  a-i).  This  does  not  differ,  in  general  structure,  from  the 
slung  key  of  Glaze  II  (cf.  hg.  81,  e-h).  It  is,  however,  much  more  frequently  used. 
In  addition  to  simple  one-  and  two-stepped  examples  (hg.  114,  a-j)  there  are  more 
elaborate  forms  with  a small  rectangular  space  behind  the  key;  the  space  is  usually 
ornamented  with  a single  dot  (hg.  114,^,  /;);  in  one  case  it  is  ticked  in  the  slung 
rectangle  manner  (?'). 

Shmg  double  key  (hg.  114,  y-/).  This  is  a much  better  balanced  and  more 
pleasing  hgure  than  the  single  slung  key.  But,  queerly  enough,  it  is  considerably  less 
common,  d'he  two  keys,  one-  or  two-stepped  with  relatively  short  termination,  are 
separated  from  each  other  by  a small,  ordinarily  unadorned  rectangular  space  (one 
sherd  has  a vertical  row  of  four  dots  in  the  rectangle). 

Slung  reci  angle  (hg.  i 14,  m,  ;/).  'Fhe  central  dot  and  the  ticks  which  fringe 
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Fig.  1 19.  (ilaze  III.  Bird  figures  from  bowls,  a-g:  .Accessory  birds,  commonly  found  in 
Glaze  I\',  make  their  first  appearance  on  the  exteriors  of  (jlaze  III  bowls,  h:  Unique  form; 
exterior.  i,j:  Birdlets;  interior,  k-q,  s,  t:  Pajaritan  birds;  interior,  r,  //,  v:  Key  figures  with 
heads  and  vertical  members  in  the  Pajaritan  manner;  exterior.  (1/4) 
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two  sides  ol  the  more  or  less  square  central  element  are  features  held  over  from  the 
earlier  Glaze  types. 

Si.UNG  BIRD  (hg.  iiq,  g-j).^  rhis  figure  is  so  named  because,  like  the  slung 
key  and  slung  rectangle,  it  is  supported  or  attached  by  lines  to  diagonally  opposite 
corners  ol  the  panel,  d'he  body  is  a solid  black  triangle  lying  between  and  connecting 
the  usually  obliquely  running  stalks;  the  head  is  a short  crook  at  the  end  ol  one  ol 
the  stalks,  d'he  hgures  are  often  rendered  more  realistic  by  adding,  behind  the  body 
and  upon  the  stalk  which  bears  the  head,  a little  triangular  protuberance  to  suggest 
a tail-leather  (hg.  i iq,  g^  i).  .Another  sort  ol  tail  depiction  consists  ol  ticks  at  the 
rear  ol  the  body  {])■ 

Slung  double  bird  (hg.  1 13,  a-f).  I'his  is  a more  common  arrangement  than 
the  single  bird,  d’he  end  ol  each  ol  the  two  stalks  is  provided  with  a curvilinear 
crook  head,  d'he  two  triangular  bodies  normally  meet  apex-to-apex  in  hourglass 
fashion.  I'he  tails  are  again  sometimes  elaborated  by  triangles;  what  may  be  meant 
lor  legs  appear  as  two  ticks  on  the  lower  rear  part  ol  the  body  in  one  example  (c); 
there  is  a dot-eye  in  each  ol  the  crooked  heads  ol  another  (/).  .Apparently  reinlorcing 
or  emphasizing  the  bird  symbolism  ol  certain  panels  with  slung  double  birds  are 
birdlets  upon  the  hlled  corners  of  the  panels  {c)  or  on  the  stalks  (/). 

Birdle'I'  (hgs.  1 13,  k;  1 19,  dy).  I'his  small  decorative  device  appeared  rarely 
in  Glazes  I and  II.  In  Glaze  111  it  is  somewhat  commoner,  coming  into  high  lavor 
in  Glazes  IV  and  \ . In  Glaze  111  it  is  mounted,  as  lar  as  1 am  aware,  only  on  oblique 
lines  or  on  oblique  edges  ol  filled  areas,  usually  upon  sets  of  lines  running  diagonally 
across  panels.  It  is  a very  simple  hgure,  a triangle  or  even  a mere  line  with  a curvilin- 
ear or,  more  commonly,  a right-angled  crook  head.  A single  pair  may  appear  in  a 
panel  (as  in  hg.  i 13,  k;  and  on  the  hlled  corners  ol  c).  .As  a rule,  howeyer,  they  are 
drawn  in  balanced,  sequent  series  upon  the  lines,  one  series  running  up,  the  other 
down  (see  hgs.  i i 5,  i;  119,  /,  y).  d'hey  are  particularly  characteristic  of  the  Glaze 
1 1 1-1 V pottery  ol  Fuye  and  Tuyonyi.- 

Pajaritan  bird  (hg.  1 19,  k-q,  .c,  t).  .All  bird  hgures  so  far  considered,  both  in 
Glaze  III  and  in  the  earlier  Glazes,  have  had  more  or  less  triangular  bodies;  legs 
were  either  omitted  or  were  naturalistically  drawn,  d'he  tvpe  about  to  be  described, 
which  makes  its  hrst  appearance  at  Pecos  in  (daze  111,  differs  Irom  the  above  in  that 
the  body  is  replaced  by  a set  ol  v^ertical  lines  across  the  top  of  which  is  a horizontal 
line,  one  end  terminating  in  a usually  right-angled  crook-head,  the  other  end  forming 
the  uppermost  member  ol  the  tail.  The  accompanying  drawing  (hg.  120)  shows  the 
simplest  form.  Birds  ol  this  general  type  varv  enormouslv,  particularly  in  the  con- 
struction and  elaboration  ol  the  tail.  In  (daze  1 1 1 they  are  not  common,  d'hey  appear 
as  single  hgures  in  panels,  alternating  with  some  other  device  (hg.  109,  b,  r,  d). 

Miscellaneous  birds,  d'he  last  gasp,  so  to  speak,  ol  the  birds  which,  in 
Glaze  1 and  II,  were  perched  upon  the  apexes  ol  large  pendant  triangles  (see  hgs.  20, 
48)  is  seen  in  hgure  i 10,/.  d'he  design  is  also  one  of  pendent  triangles,  though  there 

' The  large  red  hird.s,  outlined  with  glaze,  which,  in  (ilaze  III,  are  so  often  seen  on  the  exterior  ot 
bowls  and  the  necks  ot  ollas,  are  described  above. 

See  Kitlder,  191  c,  p.  438,  pi.  XXI II,  14-24. 
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are  six  small  ones,  rather  than  the  two  or  three  large  units  characteristic  ot  the  earlier 
types.  Hut  upon  the  apex  of  each  ol  two  of  these  triangles  is  set  a tiny  bird,  thus 
preserving  the  old  dual  arrangement. 

Repetitive  series  of  small  figures  which  may  be  identified  as  birds  because  of 
their  terminal  crooks  are  seen  in  figures  i lo,  a and  i i jj,  The  single  figure  at  the 
iunction  of  the  crossed  lines  in  figure  i i p ?n  is  more  obviously  a bird. 

■A  unique  naturalistic  bird  occupies  one  panel  of  an  otherwise  very  crudely 
drawn  band  pattern  (hgs.  iio,  l>;  i i p /).  Xo  vessel  or  sherd  in  the  collection  bears 
anything  comparable  to  it.  Lastly,  the  very  aberrant  band  pattern  shown  in  figure 
I lo,  c contains  two  interesting  designs  which  seem  to  represent  ducks  upon  the 
water.  It  may  or  may  not  be  drawing  too  much  upon  one’s  imagination  to  believe 
that  a shower  of  rain  is  about  to  fall  upon  the  left-hand  Hock. 


Fig.  120.  Glazes  IILl\k  The  Pajaritan  bird.  Phe  essential  features  are:  vertical  body 
or  leg  members,  rectangular  crook  head,  horizontal  tail  whose  uppermost  member  continues 
line  of  top  of  head.  (i  T) 

Lncommon  or  UNuyuE  FIGURES.  'Fhe  peculiarly  bent  line  in  figure  1 16,  k,  with 
its  angle  filled  in  and  parallelled  by  a dotted  line,  represents  the  earliest  appearance 
at  Pecos  of  a figure  found  occasionally  in  (ilaze  I\’  ( cf.  hg.  i 50,y).  Triangles,  standing 
upon  their  corners,  the  opposite  sides  dotted,  occur  on  two  different  bowls  (fig.  1 16, 
m,  )i).  I'here  are  also  ticked  triangles  //)  which  suggest  the  red  “sunburst”  de- 
signs of  bowl  exteriors  (cf.  hg.  iqi).  The  double  terrace  pendent  from  the  upper 
banding  line  of  a panel  (hg.  i i6,  /)  is  unique. 


BOWL  RIM  DF.CORATIOX 

Kmbellishment  of  the  inner  surface  of  the  rim  appears  upon  slightly  more  than 
half  of  the  whole  Glaze  III  bowls.  Study  of  the  sherd  collection  indicates  that  ap- 
proximately the  same  percentage  holds  throughout  the  type.  Sho?'t  lines  or  ticks^ 
vertical  or  oblique,  constitute  the  commonest  form  of  ornament;  they  may  be  con- 
tinuous (hg.  loq,  b)  or,  more  often,  grouped  in  three  or  four  sets  of  three  or  more 
(hgs.  loq,^,-  105,  r,  etc.).  These  marks  reach  the  edge  of  the  bowd  and  sometimes  lap 
over  a little  onto  the  lip.  Dotting  of  the  lip  itself,  which  is  so  often  seen  in  Biscuit 
.A  and  B,  occurs  but  once  in  the  entire  collection  of  bowls  and  sherds  (hg.  70,  d). 

Xext  to  ticks,  in  point  of  numbers,  come  small  bird  figures^  two,  three,  or  four 
of  which  are  placed  at  more  or  less  equal  distances  apart  iqion  the  rims  of  the  bowls 
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(lig.  121).  With  few  exceptions  they  face  to  the  left.  Although  far  from  naturalistic, 
their  triangular  bodies  and  crooked  heads,  some  of  which  hear  the  eye-dot,  render  it 
certain  that  they  actually  were  meant  to  represent  birds. 

Zigzags  are  ol  nearly  the  same  frequency  as  birds.  A continuous  line  encircles 
the  inner  surface  of  the  rim,  usually  taking  the  form  of  an  oblique  zigzag  (hg.  107,  h) ; 
less  often  the  zigzag  is  vertical-oblique  (hg.  104,  d)  \ most  commonly  of  all,  a soften- 
ing or  rounding  of  the  lower  angles  gives  the  line  a festooned  effect  (hg.  loq,  a).  In 
all  cases  the  upper  points  reach  the  edge  of  the  lip;  the  lower  points  (or  curves,  if  the 
line  be  a festoon  ) normally  do  not  touch  the  band’s  upper  framer. 
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Fig.  121.  (ilaze  III.  Small  bird  or  bird-like  decorations  from  interiors  of  bowl  rims. 
The  birds  at  h and  k actually  face  to  the  right;  they  have  been  reversed  to  facilitate  compari- 
son with  the  others.  Drawn  from  sherds.  Other  examples  will  be  found  in  hgs.  104  to  iio. 
(2/7) 


d'he  rarest  rim  decoration  consists  of  small  Mangles,  either  made  by  a bent  line 
(hg.  I 21,  a)  or  solici  ig).  Like  the  birds,  three  or  four  such  objects  appear  on  the 
circumference  of  a bowl.  In  shape  they  are  so  similar  to  the  bodies  of  birds  that  some 
connection  between  the  two  ornaments  may  be  suspected,  but  whether  the  triangles 
are  conventionalized  birds,  or  whether  (as  seems  more  probable)  the  birds  are 
“realized”  triangles,  cannot  be  decided  on  the  basis  of  the  material  in  hand. 

No  correlation  can  be  established  between  any  of  the  above  varieties  of  rim 
decoration  and  anv  type  of  interior  or  exterior  pattern. 


BOWL  KXTKRIOR  DFCORATIOX 

All  Glaze  1 1 1 bowls  bear  exterior  decoration.  Lvery  one  of  our  whole  pieces  is 
so  treated;  and,  among  the  thousands  examined,  there  was  encountered  no  sherd  of 
any  size  which  lacked  this  form  of  embellishment.  The  figures  are  normally  in  matte 
red  pigment  outlined  with  glaze.  Ornamentation  in  glaze  without  red  is  rare  ( 5 cases 
among  95  bowls);  there  is  but  one  example  (hg.  127,  d)  of  the  paired  oblique  dashes 
which  appeared  so  commonly  in  (ilaze  I and  II. 
d'he  red  hgures  may  be  classihed  as  follows: 
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Keys 4;? 

Birds 19 

Bands 16 

Zigzags 8 


Miscellaneous 7 

93 

KEV  FIGURES 

Key  figures  in  red  are  found,  as  the  abov^e  tabulation  shows,  on  the  exterior  of 
nearly  half  of  all  Glaze  III  bowls;  they  occur  upon  the  necks  of  an  even  larger  per- 
centage of  ollas.  The  typical  form  is  double-ended,  the  two  keys  being  brought  into 
opposition  bv  angular  bendings  of  their  common  stalk.  A closely  similar  device,  it 
will  be  remembered,  was  commonly  found  in  Glaze  IF  The  Glaze  1 1 1 examples  have 
the  same  two-stepped  keys  (one-  and  three-stepped  keys  appear  in  hgs.  124,  rt'  and 
i2'5,  ^ respectively),  but  they  are,  on  the  average,  longer  and  more  slender.  The 
interlocking  arrangement,  in  which  two  double-ended  key  figures  are  combined  to 
produce  a current  pattern  encircling  the  bowl,  was  not  noted  in  Glaze  11.  The  rela- 
tive abundance  of  the  different  forms  is  expressed  in  the  subjoined  classification: 

I )ouble-ended  keys 40 

Free  standing 23 

Right-angled  (hg.  122) 13 

Oblique  (fig.  i 23,  a-e) 10 

Interlocked  (hg.  i 24,  a-e) 1 1 

On  base-stripe,  oblique  (hg.  ill,,  f-h) 6 

Single  keys  on  base-stripe  (hg.  i 24,  g,  /i) 3 

43 

BIRD  FIGURES 

d'hese  large,  handsome  ornaments  appear  on  the  exterior  of  many  (ilaze  111 
bowls.  .As  a decorative  device  they  were  second  in  popularity  only  to  the  double- 
ended  keys  (see  tabulation  abov^e).  They  apparently  always  rise  from  a red  base- 
stripe,  never  being  free-standing,  as  were  some  of  the  Glaze  II  birds.  The  bird  with 
tripartite  tail  (hg.  90),  the  normal  Glaze  II  form,  has  practically  disappeared  (one 
very  degenerate  example  on  an  early  Glaze  1 1 1 bowl  - hg.  i 28,  a).  Detailed  classihca- 
tion  of  the  Glaze  III  hgures  is  difficult,  because  of  their  great  variability.  There  may 
be  recognized,  however,  two  general  categories: 

Birds  red  throughout 
Birds  with  red  forepart 

Birds  red  throughout.  The  complete  hgufe — body,  head,  and  tail — is  red, 
continuing  the  red  of  an  encircling  base-stripe,  usually  without  exit  space.  The  most 
naturalistic  form,  illustrated  in  hgure  126,  may  be  called  the  n-ith  cocked-up  tail. 
It  is  rare  (six  certain  examples,  two  doubtful).  L nfortunately  no  whole  vessel  bears 
this  sort  of  bird,  nor  was  there  recovered  any  sherd  large  enough  to  show  an  entire 
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Mg.  122.  Glaze  III.  (ilaze-bordered  red  double  key  decorations  from  bowl  exteriors, 
treestanding,  right-angled  type.  I'he  close  resemblance  to  Glaze  II  forms  (see  hg.  88,  rt-rt') 
should  be  noted,  (daze  III  keys,  however,  tend  to  be  longer;  and  the  involuted  arrane;ement 
(<f,  e)  has  not  been  observed  in  (daze  II.  The  simple  figure  at  /;  is  unique.  For  interior  decora- 
tion ot  rt,  see  hg.  io8,  <•/;  ot  hg.  io6,  /i;  of  c,  hg.  104,  e;  of  f,  hsi.  104,  a.  The  interiors  ot 
e,g,  h are  not  reproduced.  (1/8) 
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Hg.  123.  Cjlaze  111.  Cilaze-bordered  red  double  key  decorations  from  bowl  exteriors, 
oblique  t\  pe.  a-e:  Free-standing.  /-/;.•  On  base-stripe.  I'hese  are  closely  similar  to  (ilaze  11 
lorms  (cf.  rig.  88,  e-g).  .At  d is  seen  the  only  example  ot  the  use  on  a Glaze  111  bowl  of  the 
paired  dashes  so  abundant  in  (daze  1 and  so  common  in  (daze  1 1.  For  interior  decoration  of 
rt,  see  rig.  107,  c;  ot  r,  rig.  105,  a;  ot  e,  rig.  1 17,  h;  of/,  rig.  1 17,  c;  ot  rig.  106,  a.  The  interiors 
of  / h are  not  reproduced.  (1/8) 
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t'ig.  124.  (ilaze  111.  Glaze-bordered  red  key  decorations  from  howl  exteriors,  a-e: 
Interlocking  type  of  right-angled  double  key.  _f:  Probable  error  by  decorator,  an  extra  ke\’ 
has  been  introduced.  h:  Single  keys  rising  from  base-line,  t:  .Aberrant  form.  For  interior 
decoration  of  b,  see  hg.  1 lo,  /;  of  c,  hg.  i 10,  of  d,  hg.  109,  b;  of/,  fig.  106,  d;  of  g,  hg.  108,  e. 
Interiors  of  a,  e,  /;,  ; not  reproduced,  (i /8) 
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example.  "Phe  tragmentary  material  indicates,  however,  that  upon  a short  protuber- 
ance from  the  red  base-stripe,  perhaps  representing  legs  (hg.  i 26,  a),  or  directly  upon 
the  base-stripe  (as  would  seem  to  be  indicated  in  e)  there  was  set  a plump-breasted 
body.  I'he  head  is  round,  with  centrally  placed  dot-eye.  The  bill,  in  two  cases  at 
least,  is  realistic,  both  mJindibles  being  shown  (c,  /).  d'he  tail  is  cocked  perkily  up- 
ward to  the  level  of  the  top  ot  the  head.  .All  examples  lace  to  the  right.  Fhere  is  no 
way  ot  telling  how  many  birds  were  placed  on  each  bowl.  The  sherds  bearing  these 
figures  are  all  from  small  bowls  (seemingly  of  8-  to  9-inch  diameter)  with  unusually 
clear  yellow-white  slip.  Fheir  rims  are  of  the  straight-faced  variety  (hg.  97,  a-c) 


Eig.  I2t.  (daze  III.  (daze-bordered  red  double  key  decorations  from  bowl  exteriors, 
aberrant  forms,  a:  Half  oblique,  half  rectangular.  /^;  Eeft  figure  normal,  right  with  short 
section  of  base-stripe  (cf.  hg.  iiq,/-/?).  Interior  patterns  not  reproduced.  (1/8) 


hig.  126.  (daze  III.  (daze-bordered  red  decorations  from  bowl  exteriors.  Bird  with 
cocked-up  tail.  I his  semi-naturalistic  rendering  of  the  bird  is  restricted  to  the  exteriors  of 
(daze  1 1 1 howls  and  the  necks  of  (daze  1 1 1 ollas.  From  sherds.  ( i /8 ) 


which  occurs  occasionally  in  (jlaze  II  (hg.  68,  / ) and  which  is  undoubtedly  early  in 
the  Glaze  1 1 1 series. 

M uch  more  common  are  birds  with  triangular  bod\  (hgs.  127,  128).  They  are 
also  much  less  lifelike.  One  corner  of  the  vaguely  triangular  body  joins  the  base- 
stripe;  from  another  comes  the  head;  from  the  third  extends  the  plain,  straight  tail. 
I he  top  of  the  head,  the  back,  and  the  tail  form  a single  line  parallel  to,  and  close 
below,  the  lip  of  the  bowl.  The  head  varies  considerably.  In  some  cases  it  is  a curvilin- 
ear crook  ( hg.  1 27,  a-c) ; in  some  (and  these  examples  are  in  other  ways  more  severely 
geometrical)  it  is  bent  once  (hg.  127,  g^  middle  hgure)  or,  much  more  commonly, 
twice  at  right  angles  to  form  a rectilinear  crook  {e-h).  The  eve  is  seldom  represented 
{d).  I here  are  some  rather  more  elaborate  forms;  open  spaces  may  ;ippear  in  the 
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Fig.  127.  Glaze  III.  Glaze-bordered  red  decorations  from  bowl  exteriors.  Birds  red 
throughout.  From  bowl  exteriors.  For  interior  of  rz,  see  hg.  103,  g;  of  b,  hg.  104,  g;  of  c,  hg. 
105,  of  d,  fig.  109,  e;  of /,  hg.  1 10,  c;  of  g,  hg.  1 10,  d;  ot  /z,  hg.  109,  c;  ot  /,  hg.  106,  c.  In- 
terior of  e not  reproduced.  (i  H) 
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I'ig.  128.  (ilaze-bordered  red  decorations  from  howl  exteriors.  Birds  red  throughout 
and  other  forms,  a:  'I  he  only  (daze  1 1 1 example  of  the  bird  with  tripartite  tail,  h:  \ riangular 
bodies,  c,  c:  d'erraced  tail,  d:  Unique  form  with  terraced,  key-like  w'ings  (?).  /,  /;,  i:  Tri- 
angular bodied,  g:  .Aberrant  form  (cf.  hg.  i 10,  a).  From  sherds  and  fragmentary  bowls; 
interior  decorations  not  recoverable.  (1/4) 


148 


(il.AZR  III 


149 


body  (/);  there  may  be  a short  line  paralleling  the  rear  of  the  body  ornamented  with 
dots  (hgs.  \ 128, /?,/),  dashes  (hg.  127,^),  or  small  triangles  (hg.  128,/).  Three 

birds  is  the  usual  number  per  bowl;  the  figures  may  face  either  right  or  left,  but 
those  on  any  given  specimen  almost  always  face  the  same  way  (hg.  127,  d is  an 
exception). 

Btrds  with  tai'aced  tail  (hgs.  127,  /z,  i;  128,  c)  are  uncommon.  They  are  severely 
geometric.  'I'he  body  is  a straight  vertical  bar,  the  head  a rectilinear  crook.  The  tail 
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big.  129.  Glaze  III.  Glaze-bordered  red  decorations  from  bowl  exteriors.  Birds  with 
red  forepart,  a form  rare  in  Glaze  III,  but  common  in  (daze  1\’  (cf.  hg.  163).  The  birds  zz-r 
are  from  sherds;  patterns  d-h  from  complete  bowls.  For  interior  design  of  z/,  see  hg.  106, 
of  z>,  hg.  108,  a;  of/,  hg.  107,  a;  of _g-,  hg.  109,  /,-  of  //,  hg.  109,  zz.  (1/8) 


is  a two-  or  three-terraced  projection,  a slightly  elongated  copy,  in  most  cases,  of  the 
red  key  hgure  so  abundant  on  Glaze  1 1 1 bowl  exteriors.  .An  interesting  variant  of  the 
bird  with  terraced  tail  appears  in  hg.  119,  zz,  v.  A ertical  lines  and  rectangular 
crook  heads  are  applied  to  ordinary  red  keys,  thus  transforming  them  into  a sort  of 
cross  between  the  Pajaritan  and  terraced  tail  types. 

Birds  with  red  forepart  (hg.  129)  differ  from  examples  of  the  much  more 
common  all-red  birds  in  that  the  tail,  instead  of  being  a mere  continuation  of  the 
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Fig.  I ■50.  Cilaze  111.  (ilaze-Fordered  red  decorations  from  howl  exteriors.  Paneled 
hands  {a-e)  and  hands  with  zigzags  (g,  h)\  the  hand  at  / is  ot  a rare,  hut  not  unique,  type, 
h'or  interior  of  b,  see  hg.  103,  c;  of  c,  tig.  109,  /•  of  c/,  fig.  i 17,  d;  of  c,  hg.  107,  b;  ot/,  tig.  105, 
d;  of  g,  fig.  108,  of  hg.  lo^,  c.  The  interior  ot  a is  not  reproduced.  (1/8) 
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Fig.  1 3 1.  Glaze  HI.  Gi  aze-bordered  red  decorations  from  bowl  exteriors.  “Sunburst” 
liands,  a catchword  name  tor  a pattern  whose  significance  is  unknown.  The  example  at  a 
is  one  of  the  tew  Glaze  III  exterior  designs  in  glaze  alone,  a:  From  shouldered  bowl,  no 
interior  decoration.  For  interior  of  Z*,  see  fig.  104,  f;  ot  r,  fig.  108,  g;  of  r/,  fig.  1 10,  c;  of  e, 
fig.  103,/,-  of /,  fig.  103,  e.  (1/8) 
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mass  of  the  figure,  is  a more  or  less  elaborate  appendage  done  in  glaze  alone.  I'he 
body  (if^^i  plain  bar  can  so  be  dignified)  rises  vertically  from  the  base-stripe,  bends 
at  right  angles  to  form  the  neck  and  terminates  in  a rectilinear  head.  A set  of  lines 
usually  parallels  the  vertical  body.  The  tail  is  attached  to  these  lines  or,  if  they  are 
absent,  or  if  they  are  placed  in  front  of  the  body,  it  is  attached  directly  to  the  body, 
d'he  topmost  element  of  the  tail  continues  the  upper  line  of  the  head.  It  may  consist 
of  plain  lines  (hg.  129,  d),  of  lines  with  terraced  blocking  between  them  or  of 
key  figures  (h).  It  may  be  right  triangular,  plain  (c)  or  with  dots  along  the  hypothen- 
use  (f).  1 he  head,  in  some  cases  iri,  c,  g),  bears  dots  or  ticks;  this  feature  becomes 
conventional  in  the  birds  with  red  forepart  of  the  later  Glazes.  The  figures  normally 
face  to  the  right. 

Accessory  birds  (hg.  i 19,  a-g)  are  very  snrall  hgures  in  the  Pajaritan  manner 
(i.e.,  with  vertical  members,  rectangular  crook  heads  and  usually  terraced  tail), 
which  are  used  to  enrich  larger,  usually  red,  hgures  upon  bowl  exteriors  and  all-over 
interior  patterns  (hg.  i 17,  c).  d'hey  are  rare  in  Glaze  III,  but  become  very  common 
in  (jlaze  IV. 

BANDS 

d'he  framework,  so  to  speak,  of  all  exterior  bands  consists  of  two  parallel  red 
stripes,  which  may  be  called  the  banding  stripes.  In  only  two  cases  are  they  broken 
by  exit  spaces  (hgs.  130,  d;  13 1,/).  On  the  basis  of  the  ornamentation  of  the  space 
between  the  banding  lines,  the  patterns  may  be  classihed  as  follows: 


Paneled  bands 7 

Hands  with  zigzag 2 

Sunburst  bands 7 


16 

Paneled  bands  (hg.  130,  a-e)  are  subdivided,  as  a rule,  by  sets  of  two  or  three 
vertical  red  paneling  bars  (a-c,  e).  The  resultant  panels  are  occupied  either  by  oblique 
zigzag  lines  with  dots  or  by  the  same  sort  of  zigzags  alternating  with  paired  red  key 
hgures  (d',  e).  On  the  sherds  these  two  arrangements  occur  again  and  again  with  very 
little  variation.  Idle  band  at  /,  subdivided  by  jogged  red  lines  at  whose  two  angles 
are  key  hgures,  although  of  a rare  type,  is  not  unique,  as  a fragment  bears  parts  of  an 
identical  pattern. 

Hands  wi  th  zigzag  (hg.  130,  g,  h).  Hetween  the  two  banding  stripes,  but  not 
touching  them,  runs  a zigzag,  red  in  one  case  (^),  dotted  in  the  other  (//).  In  the 
triangular  spaces  between  the  zigzag  and  the  banding  lines  are  small  hgures  (crosses, 
peculiar  little  “spread-eagle”  birds)  in  glaze.  According  to  the  sherds  this  pattern  is 
rare. 

Sl'nburst  bands  (hg.  131).  .Although  this  is  one  of  the  minor  patterns,  in 
point  of  frequency,  it  is,  as  the  illustration  shows,  highly  standardized.  It  is  ap- 
parently conhned  to  (ilaze  III.  I'he  designation  which  I have  coined  bears  no  impli- 
cation as  to  what,  if  anything,  was  symbolized  by  these  series  of  rounded  or  angular 
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protuberances  from  pairs  ol  unbroken  red  banding-stripes.  All  the  complete  patterns 
found  are  reproduced  in  hg.  i;;i.  Among  the  sherds  are  many  fragmentary  examples, 
all  of  which  run  perfectly  true  to  type.  There  is  only  one  case  of  sunbursts  without 
red  (hg. 

.Apparently  closely  allied  to  the  sunburst  is  a non-band  pattern  consisting  of  a 
series  of  dot-edged  red  triangles  arising  from  a red  base-stripe  (hg.  132).  .All  of  our 
six  or  seven  examples  are  fragmentary. 

ZIGZ.A.G  DFXOR.VnoXS 

Red  zigzags  (hg.  133),  although  relatively  uncommon  (see  tabulation,  p.  142) 
are  remarkably  uniform.  Study  of  the  considerable  number  of  sherds  which  bear 
parts  of  these  patterns  reveals  practically  no  variation  from  the  arrangements 


Fig.  132.  Glaze  III.  Glaze-bordered  red  decorations  from  bowl  exteriors.  Fragments 
bearing  hgures  allied  to  those  appearing  in  the  sunburst  bands  (cf.  hg.  13 1).  .At  a and  d 
are  two  of  the  very  few  cases  observed  in  which  red  pigment  is  outlined  by  dots  or  dashes 
rather  than  by  glaze  lines.  (1/4) 


shown  in  the  drawing.  They  appear  to  be  restricted  to  Glaze  III  and,  within  that 
type,  to  bowls  and  sherds  of  the  most  strongly  marked  sort  (i.e.,  with  dehnitely 
recurved  rims)  characteristic  of  the  middle  part  of  the  Glaze  III  period.  dTe  zigzag 
is  always  of  the  vertical-oblit]ue  type.  It  may  stand  free  (hg.  133,  a),  but  more 
commonly  it  is  set  upon  (b)  or  below  (c)  or  closely  adjacent  to  (c)  a red  strif>e  which 
encircles  the  vessel  without  exit  space.  F.ach  of  the  triangular  helds  between  the 
points  of  the  zigzag  and  the  bowl  rim  (^,  h)  or  the  red  stripe  (e,  /)  is  usually  occupied 
by  a small,  slender-stalked  key  hgure  with  triangular  base.  These  key  hgures  are  all 
much  alike,  generally  with  two  angular  steps  and  a long,  delicate  termination.  The 
sherds  show  several  examples  of  identical  form  and  arrangement. 

.MISCELL.4NEOUS  RED  EXTERIOR  DECOR.A^TIONS 

.As  mav  be  seen  in  hgure  134,  c-//,  where  are  reproduced  six  miscellaneous  red 
exterior  decorations  from  whole  bowls,  the  treatment  is  usually  one  of  repeated  units. 
Human  hands  seem  to  be  represented  by  the  two  hgures  at  d (cf.  all-over  interior 
patterns  in  hg.  117,  c-e).  The  two  notched-ended  ornaments  in  hgure  134,  e enclose 
elongated  helds,  which  are  occupied  by  conventional  panel-designs  (the  resemblance 


Fig.  1 3 ■5.  Cilaze  III.  Cilaze-bordered  red  decorations  from  bowl  exteriors.  Zigzags 
For  interior  decoration  of  a,  see  tig.  106,  /;  of  fig.  103,  a;  of  c/,  fig.  104,  ci;  of  /,  fig.  104,  c 
of fig.  106,  e;  of  /;,  fig.  i 10,  b.  The  interiors  of  c,  e are  not  reproduced.  (1/8) 
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^ig.  134.  (ilaze  III.  Miscellaneous  exterior  decorations.  .At  a and  b are  two  of  the 
rare  patterns  executed  in  glaze  alone;  a crudely  depicts  human  faces,  the  little  triangles  of 
two  of  the  panels  in  b may  also  be  anthropomorphic.  The  pattern  at  g is  the  earliest  example 
of  the  capitan,  an  abundant  figure  m Glaze  \ . hor  interior  decoration  of  a,  see  hg.  105,  b; 
of  b,  fig.  108,  c;  of  r,  hg.  104,  b;  of  rf,  fig.  103,  b;  of  g,  hg.  loH,  b;  of  /;,  hg.  105,  /.  Interiors  of 
c,/ not  reproduced.  (i/H) 
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to  caf  itnn  bodies  is  striking;  ct.  rig.  i ^).  At  / is  a unic|ue  arrangement  of  bars  and 
curved  objects  which,  were  Glaze  III  not  certainly  prehistoric,  might  be  taken  for 
the  tracks  of  shod  horses.  The  earliest  occurrence  of  a figure  which  is  relativ^ely 
common  in  Glaze  IV  and  abundant  in  Glaze  is  recorded  at^.  It  is  a long  rectangle, 
one  end  of  which  bears’a  triangular  protuberance  terminating  in  three  projections. 
I'he  present  Glaze  III  example  is  very  similar,  in  general  structure,  to  those  of  the 
succeeding  periods,  but  it  lacks  the  eyes  and  mouth  which  give  many  Glaze  I\’  and 
all  Glaze  \ specimens  the  appearance  of  consciouslv  anthropomorphic  depictions. 
I'he  capita)!^  as  I have  called  this  figure,  is  more  fully  discussed  below  (p.  177).  East 
among  the  repeated  unit  treatments  is  an  effective  triple  arrangement  (rig.  134,  h) 
of  red  crosses  in  glaze  “boxing”;  the  cut-off  corners  are  in  the  panel  manner. 

I'he  one  continuous  pattern  in  the  miscellaneous  group  (rig.  134,  c)  is  made  up 
of  a red  base-line  from  which  rise  four  rectangular  projections,  each  flanked  by  two 
small  bird  figures  in  glaze  set  upon  short  vertical  glaze  lines.  Little  birds  of  this  sort 
are  typical  of  Glaze  W . I'he  vessel  bearing  the  pattern  is  a border-line  piece  which, 
indeed,  was  catalogued  in  the  held  as  Glaze  1II-I\'.  I'he  sherd  illustrated  in  figure 
1 19,  bears  what  would  appear  to  be  part  of  a similar  design. 

EXTERIOR  DECORATIOXS  IX  GLAZE  WITHOUT  RED 

d'hese  are  uncommon  (5  examples  in  95  bowls).  As  a rule  they  are  merely 
scrawled  lines  or  poorlv  drawn  units.  One  of  the  latter  sort  appears  in  figure  134,  a; 
three  crude,  but  unmistakable,  human  faces.  Faces  are  perhaps  also  represented  by 
the  series  of  little  triangles  in  figure  134,  b;  the  pattern  as  a whole,  with  its  four  panels 
in  .A,H,.A,B,  alteration,  follows  very  closely  the  standards  of  interior  bands. 


Ol.LA  DECORATION 

BODY 

I'he  upper  bodv,  from  the  shoulder  to  just  below  the  spring  of  the  neck,  is 
always  treated  as  a band,  its  lower  framer,  which  usually  lies  a trifle  above  the  point 
of  greatest  diameter,  is  a single  glaze  line  of  the  same  width  as  the  other  lines  of  the 
pattern  (rig.  6,  a).  An  exit  space  seems  always  to  be  present.  There  is  no  independent 
upper  framing  line,  the  band  being  framed  above  by  the  red  stripe  which  is  the 
lowermost  part  of  the  neck  decoration.  Often,  indeed,  the  lower  glaze  border  of  the 
red  stripe  forms  the  upper  banding  line  (see  rig.  6,  a),  in  other  cases  (rig.  135),  the 
banding  line  is  set  a little  below  the  red  stripe.  The  band  patterns  upon  olla  bodies 
conform  exactlv,  as  far  as  can  be  determined  from  the  scanty  material,  to  the  stand- 
ards of  bands  on  bowl  interiors,  i.e.,  thev  are  divided  by  vertical  open  spaces  or  by 
sets  of  paneling  lines  into  four  panels  containing  alternating  arrangements  of  the 
same  elements  used  on  the  bowls. 

XECR 

d'he  nearly  vertical,  collar-like  neck  is  ornamented,  as  is  the  exterior  of  the 
bowl,  with  glaze  bordered  red  figures.  The  lowest  element  of  the  neck  decoration  is 


Fig.  13s.  Cilaze  III.  Olla  restored  from  fragments.  (1/6) 


l‘ig.  136.  (ilaze  III.  (ilaze-bordered  red  decorations  from  the  necks  of  ollas.  Drawn 
from  sherds — the  figures  are  accurately  copied,  Init  all  are  applied  to  a standard  neck-out- 
line. (Ca.  1/6) 
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KIr.  ny.  Cilaze  III.  I'ypical  sherds  from  the  necks  ot  ollas.  (Width 
of  4 inches) 
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an  unbroken  red  stripe,  which  encircles  the  uppermost  part  of  the  body  (fig.  135). 
Often  it  lies  in  the  angle  between  neck  and  body,  but  very  seldom  does  it  encroach 
on  the  vertical  neck  itself,  that  space  being  reserv^ed  for  the  red  figures  which  rise 
from  the  stripe. 

d'he  red  neck  figures  are  identical  with  those  upon  bowl  exteriors:  double-ended 
keys  of  oblique  (hgs.  136,  a;  137,  b,  d)  and  right-angled  (hgs.  136,  b;  137,  c,  f) 
types;  keys  rising  from  a base  stripe  (hg.  136,  r,  d)  \ zigzag  bands  (hg.  136,  /) ; “sun- 
burst” bands  (hgs.  136,  g,  h;  137,  /;) ; and  birds  red  throughout  (hgs.  13^,7,  1; 

137,  7,  ni-p).  The  only  neck  element  not  observed  upon  the  bowls  is  the  double 
swallow-tail  hgure  (hg.  137,  /).  Three  depictions  of  human  heads  are  found  (hg.  138, 


hig.  139.  (ilaze  III.  Patterns  from  shouldered  bowls.  For  photographs  of  these  two 
specimens,  see  hg.  102,  a,  b.  (1/8) 


a-c)\  the  sherds  bearing  them  are  too  small  to  indicate  whether  the  heads  were 
repeated;  or  whether,  as  seems  more  probable  (on  the  analogy  of  a Glaze  11-111  ‘olla 
from  the  Frijolito  ruinM,  they  alternated  with  birds. 


SHOL'I.DERF.I)  BOWL  DECOR.ATfOX 

Material  is  scanty;  this  form  of  vessel  being  distinctlv  rare  in  Glaze  III.  Fhe 
examples  shown  in  hgures  102,  b;  139,  b bear  an  alternation  of  glaze-bordered  red  and 
solid  glaze  hgures,  which  appear  to  be  representations  of  arrowheads,  pendent  from 
a red  stripe  with  exit  space  encircling  the  bowl  just  below  the  orihce,  their  tips 
extend  downward  to  the  point  of  greatest  diameter.  The  arrowhead  has  not  been 
noted  on  any  other  Glaze  III  vessel. 

’ Kidder,  191;,  pi.  XX\’II,9. 
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Although  the  elements  are  unique,  the  use  ot  red  allies  this  design  to  those  upon 
the  exteriors  of  standard  bowls.  Such  few  sherds  as  we  have  indicate  that  the  decora- 
tive system  ot  the  bowl  exterior  was  the  usual  model  tor  the  embellishment  ot  the 
shouldered  bowl,  most  ot  the  pieces  bearing  double-ended  red  key  figures,  large  red 
birds  ot  the  terraced  tail 'variety  or  “sunbursts”  (hgs.  102,  a;  iqg,  a).  Such  devices 
were,  however,  not  exclusively  used,  tor  we  have  several  tragments  with  paneled 
bands  in  glaze  alone,  bands  which  seem  to  have  diftered  in  no  wav  trom  those 
normallv  applied  to  the  interiors  ot  standard  bowls. 


(il.AZK  IV 
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(iLAZK  IV' 

Although  there  is  not  the  least  difficulty  in  distinguishing  fully  developed  Glaze 
I\’  from  the  run  of  (ilaze  III,  much  trouble  is  encountered  when  one  attempts  to 
assign  to  either  group  certain  sherds  and  a few  vessels  which  came,  for  the  most  part, 
from  general  digging  and  from  graves.  These  specimens  lie  almost  exactly  mid-wav 
between  the  two  tvpes  and  it  is  upon  the  evidence  provided  by  them,  rather  than 
upon  clear-cut  stratigraphic  findings,  that  one  can  postulate  a local  transition,  for 
no  definite  stratum  of  such  material  was  found  in  any  test.  I'he  change  therefore 
seems  to  hav'e  come  quicklv.  Indeed,  during  the  earlv  vears  at  Pecos,  I believed, 
because  of  the  lack  of  intermediate  beds,  and  because  the  two  types  were,  to  the 
practiced  eye,  so  different,  that  (daze  I\'  owed  its  presence  to  the  taking  over,  lock 
stock  and  barrel,  of  a type  developed  elsewhere.  And  I still  believe  that  the  meta- 
morphosis must  have  been  stimulated  and  hastened  by  strong  external  influences. 
This  problem  will,  of  course,  be  considered  more  fully  in  the  final  discussion  of  the 
(daze  types. 

(daze  IV  was  the  first  of  the  Rio  (d'ande  (dazes  to  come  to  the  notice  of  arch- 
aeologists. It  has  received,  accordingly,  more  attention  than  anyother.dffie  “ coarsely 
glazed  pottery,”  so  often  mentioned  in  Bandelier’s  Final  Report-  as  occurring  at 
ruins  in  \ew  Mexico,  must  have  been  mostly  of  this  type,  for  it  occurs  abundantlv 
in  the  sherd  collections  which  he  deposited  in  the  Peabody  Museum  at  Harvard. 
Hewett’s  earlv  excavations  on  the  Pajarito  Plateau  resulted  in  the  recovery  of 
specimens  from  Puve,  Otowi,  d'schirege,  Tsankawi,  and  d'yuonvi.  A few  pieces  were 
illustrated.'^  The  material  available  in  191  z,  was  described  at  length,  under  the  name 
‘‘Pajaritan  Redware”  by  the  present  writer.'  Nelson  includes  the  ware  in  his  Tvpe 
III,  characterizing  it  with  his  usual  accuracy.-'’  Pecos  (daze  I\  was  summarily 
treated  in  the  preliminary  report  on  the  pottery  of  that  site."  Jeancon,  although  he 
found  relatively  little  (daze  at  Poshuouingge  on  the  Chama,  figures  several  pieces." 
There  are  extensive  museum  collections.'' 
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d'he  change  from  (daze  III  to  (dlaze  I\'  is  marked  bv  a shift  from  light  to  dark 
slips.  In  late  (jlaze  I II  red  vessels  began,  it  is  true,  to  appear;  but  in  (Taze  W they 
are  the  rule.  .Although  there  is  no  startling  break,  the  nodes  of  specialization  of  the 
two  tvpes  comprise  materials  which  are  quite  distinct,  (daze  III  is  garish  stuff; 

’ Comparable  material  is  included  in  Mera’s  Group  I),  the  tvpe  ware  ot  which  is  “San  I.azaro 
(jlaze-polvchrome.” 

^ Bandelier,  1892.  ’ Hewett,  1906,  pis.  XI\',  X\’.  ^ Kidder,  19K.  ® Nelson  1916. 

Kidder,  .\I.  .A.  and  .A.\’.,  1917.  ‘Jeancon,  192-;. 

* Museum  of  New  Mexico  from  v-arious  ruins  on  the  Rajarito  Plateau,  at  Ojo  Caliente,  and  in  the 
Jemez  valley;  a representative  series  from  Pecos  is  also  in  the  New  Mexico  Museum.  The  Peabodv 
,M  useum  at  Harvard  has  material  from  I’vuonvi;  Southwest  Museum  from  Puve;  V.  S.  National  Mu- 
seum from  I’aiarito  Plateau  and  the  Chama;  Department  of  .Archaeology,  .Andover,  from  Pecos.  The 
Laboratory  of  .Anthropology  at  Santa  Pe  possesses  sherds  from  many  sites. 

“ For  Miss  .Shepard’s  technological  description,  see  ]ip.  i 2. 
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staring  red  figures  contrast  sharply  with  light-colored  backgrounds;  Glaze  I\’,  on 
the  other  hand,  is  subdued.  It  is,  of  course,  a polychrome  ware,  even  more  consis- 
tently so  than  is  Glaze  III,  for  red  regularly  invades  the  interiors  of  bowls  and  the 
bodies  of  ollas;  but  the  slips  are  of  shades  so  dark  that  the  effect  is  quietly  and 
pleasingly  harmonious.  Great  improvement  is  evident  in  moulding,  in  the  brush- 
work  of  the  decoration,  and  in  the  high  average  luster  of  the  glaze. 

To  describe  the  colors  of  Glaze  pottery  in  such  a way  as  to  give  the  reader 
any  real  idea  of  what  the  vessels  look  like  seems,  as  is  always  the  case  at  Pecos,  next 
to  impossible.  To  begin  with,  the  variation  is  great,  particularly  in  backgrounds.  The 
red  design  elements  are  reasonably  uniform  in  color,  a rich,  dark  shade.  But  the  slips 
upon  which  the  decoration  is  applied  run  the  whole  gamut  of  the  more  subdued 
reds,  red-browns,  fawns,  and  tans.  Against  the  lighter  slips  the  red  elements  of  the 
decoration  stand  clearly  out;  in  most  cases,  however,  the  slips  are  so  dark  that 
the  contrast  is  slight  and,  as  a rule,  harmonious;  upon  the  deepest  red  slips  the 
added  red  is  of  so  nearly  the  same  shade  that  it  is  often  hard  to  tell  whether  or 
not  it  actually  is  present. 

Firing  clouds  are  surprisingly  rare;  bow'ls  whose  interiors  have  been  darkened 
by  lack  of  sufficient  ventilation  almost  nev^er  occur.  It  is  evident  that  burning  was 
more  skillfully  handled  than  at  any  time  subsequent  to  Glaze  1.  The  same  increase 
in  technical  ability  is  evidenced  bv  the  slip,  which,  although  a very  thin  coat,  masks 
the  paste  with  little  or  none  of  the  streakv  or  washy  effect  common  in  Glaze  II  and 
by  no  means  unusual  in  Glaze  III.  Its  color,  too,  is  the  same  ov'er  any  given  vessel; 
it  does  not  show  crackling,  nor  does  it  often  tend  to  Hake  or  suffer  easily  from  wear. 
Several  sorts  of  slips  seem  to  have  been  in  use,  for  the  great  range  in  color  can 
scarcely  be  attributed  to  differences  in  firing;  strong  variations  in  heat  would  pre- 
sumably be  reflected  in  lack  of  uniformitv  in  the  vitrification  of  the  glaze.  .Another 
reason  for  believing  that  the  slip  emanated  from  more  than  one  source  is  that 
examples  of  lighter  color  exhibit  few,  sometimes  no,  glints  of  mica;  the  deeper  red 
slips,  on  the  other  hand,  are  often  thickly  sprinkled  with  tiny  particles  of  this 
mineral;  more  so,  indeed,  that  is  the  case  in  anv  Pecos  Glaze  tvpe  save  Local  Glaze 
I Red. 

rhe  glaze  reaches  a verv  high  standard  of  luster.  Lhitaken  lines  do,  of  course, 
occur,  but  they  are  decidedlv  exceptional,  a clear  glassy-black  vitrification  having 
consistentlv  been  attained.  Running  hardly  ever  mars  the  accurate  presentation  of 
patterns. 

d'he  matte  red  is  somewhat  softer  and  more  subject  both  to  flaking  and  to 
wear  than  is  the  slip;  less  so,  however,  than  that  of  Glaze  III  and  much  less  so  than 
that  of  Glaze  ^ . 


\ F..S.SKL  .SH.APE.S 

Glaze  I\’  potters  produced  bowls,  shouldered  bowls,  ollas,  and  a limited  number 
of  small  vessels  of  unstandardized  form.^  The  shouldered  bowl,  though  still  far 
from  abundant,  is  much  more  strongly  represented  than  in  Glaze  III. 


^ See  pp.  263  to  286. 
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BOWLS 

Moulding,  as  has  been  said,  is  good;  many  bowls  are  as  beautifully  and  evenly 
formed  as  the  best  Sikyatki  pieces  from  the  Hopi  country.  In  general  contour  the 
principal  difference  from  earlier  bowls  lies  in  a more  or  less  distinct  change  in  angle 
between  the  vessel-wall  and  the  rim,  the  wall  rising  in  a gradual  curve  from  the 
rounded  bottom,  the  rim  turning  rather  sharply  upward  or  even  slightly  inward 
from  the  point  of  greatest  diameter  (hgs.  140;  142;  143,  a\  b').  The  resultant  angu- 
larity of  profile  is  by  no  means  universal,  some  bowls  still  holding  to  the  full,  rounded 
form  characteristic  of  Glaze  III  (e.g.,  hg.  142,  a ). 


Fig.  140.  (daze  IW  \"essel  shapes.  c:  Bowls  (examples  occur  with  less  sharpb' 

marked  shoulder — see  fig.  142,  (-d,  T).  rt';  (Jlla.  (1/6) 


As  in  Glaze  III,  no  distinction  can  be  made  between  large  and  small  bowls, 
there  being  a perfect  gradation  in  size.  ITe  smallest  bowl  among  the  forty-eight 
measurable  Glaze  IV  specimens  has  a diameter  of  8Tf  inches.  Including  this  piece, 
there  are  eight  between  Hj/4  and  9 inches,  nine  between  9 and  10,  nine  between  10 
and  II,  ten  between  ii  and  12,  eight  between  12  and  13,  four  of  13  or  over,  the 
largest  being  i The  average  is  just  over  loj^  inches  (10.63  to  be  exact).  Depths 
run  from  inches  (an  8j^-inch  bowl)  to  6 inches  (two  13-inch  specimens).  Extreme 
orifice-depth  indices  are  .35  and  .48;  the  average  is  .41.  Capacities:  a 13-inch  specimen 
dry  quarts  (6  litres);  the  10-  to  i i-inch  bowls  contain  about  3 dry  quarts  (3.3 
litres). 

Rims  (fig.  141)  are  characterized  by  relatively  great  height.  The  change  in 
angle  between  vessel  wall  and  rim  is  often  abrupt  {c-g).  "Fhe  outer  surface  tends  to 
be  straight  id-g),  though  a very  slight  convexity  is  sometimes  seen  (r,  h,  /);  rarely 
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‘ and  such  pieces  are  apparently  always  early)  there  is  a hint  of  outward  recurve  {a). 
I he  lip  is  rounded  to  sharp.  1 he  inner  lace  is  gently  convex,  never  bulgy  below  as 
in  Glaze  III,  nor  plumply  round  as  in  Glaze  7'here  is  occasionally  so  little  differ- 
ence in  weight  between  rim  and  vessel  wall  that  it  is  difficult  to  tell  where  the  one 
ends  and  the  other  begins  (/),  but  normallv  there  is  a pronounced  thickening. 
Thickness  of  vessel  wall  is  about  3,^  of  an  inch. 


OLL.4S 

1 he  outline  presented  in  figure  140,  d is  drawn  from  a specimen  which,  thouijh 
tar  from  complete,  could  be  got  sufficiently  together  to  permit  accurate  reconstruc- 
tion (see  hg.  175,  a).  It  appears,  from  the  sherds,  to  be  typical.  There  is  verv  little 
break,  it  will  be  observed,  between  neck  and  body,  the  faint  concave  curve  of  the 


Fig.  I41.  (daze  l\k  Bowl  rim  profiles.  Rims  c-/?,  with  very  flat  exterior  and  sharp 
break  in  angle  lietween  rim  and  vessel  wall,  are  most  typical.  Rims  a and  b are  reminiscent 
ot  (daze  III  (recurved  exterior  ot  a;  low  set  thickening  of  b).  Rim  strongly  thickened,  is  a 
late  form,  transitional  to  (daze  \ . (1/2) 


former  reversing  itself  almost  imperceptiblv  to  the  somewhat  stronger  convexitv 
of  the  latter.  The  lower  bodv,  howe\"er,  turns  sharply  downward  from  the  shoulder. 
Fhe  angle  thus  produced  is  characteristic  of  (daze  (figs.  140,  d;  175);  it  is  com- 
parable to  the  abrupt  change  of  direction  seen  in  bowls  at  the  junction  of  rim  and 
bodv  (cf.  fig.  140,  a).  The  bottom  is  rounded,  i.e.,  there  is  no  flattening  or  recurve. 

The  (jlaze  W olla  rim  is  characteristic.  Fhere  is  extraordinarily  little  variation 
I hg.  144).  The  neck  slopes  inward;  its  wall  is  either  straight  or  a trifle  concave.  At 
the  orihce  there  is  a small  but  pronounced  outward  recurve;  the  actual  termination, 
or  lip,  is  rounded;  within  there  is  a distinctly  flat  surface  or  bevel. 

.Apiproximate  measurements  can  be  obtained  from  onlv  two  specimens.  I'he  olla 
shown  restored  in  hgure  17;,  a has  an  orihce  7 inches  in  diameter;  the  ciiameter  at 
the  shoulder  is  i;  inches;  the  height  is  less  certain,  as  the  bottom  is  missing,  but 
seems  to  have  been  about  9 inches.  The  second  vessel  ihg.  17>,  b)-.  diameter  of 
orihce,  ~]/2  inches;  diameter  at  shoulder,  16^;  height,  about  loF^.  Capacities  cannot 
be  determined. 


Kig.  142.  Cilaze  IW  Bowls,  a:  Light  slipped  specimen  apparently  transitional  from 
(ilaze  III.  h-d:  I'ypical  (jlaze  l\  howls  with  all-ov'er  interior  patterns,  (l)iam.  of  r/, 
inches) 


I'lg.  143.  (jlaze  W and  (j1  aze  Bowls,  a,  h:  (daze  I\';  r,  d:  \’ery  early  (daze  \ , 
apparently  transitional  from  (daze  I\d  (Diani.  of  I2j/g  inches) 
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Fig.  I44.  Cjiaze  H'.  011a  rim  profiles.  Note  remarkable  uniformity.  The  slight  out- 
curve  at  the  orifice,  the  interior  bevel,  and  the  lack  of  distinct  break  between  neck  and  body 
are  typical.  (1/2) 


Fig.  14;.  (daze  IV.  Outlines  of  shouldered  bowls.  Xote  sharp  angle  at  shoulder.  (1/6) 


Fig.  146.  (daze  IV.  Profiles  of  the  upper  parts  of  shouldered  bowls.  I'he  angular 
shoulder  and  almost  straight  upper  wall  are  characteristic,  as  are  such  beveled  rims  as  those 
at  b and  c.  Shoulders  thickened  within  (/,  ^)  are  not  rare.  (1/2) 
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SHOULDERED  BOWLS 

Although  this  torm  is  by  no  means  common,  it  is  distinctly  more  so  than  in 
(ilaze  111.  During  Glaze  \ it  attains  its  maximum  representation. 

I'he  typical  Glaze  D’-vessel  has  an  angular  shoulder  (tigs.  102,  c,  d;  145),  whose 
point  ot  greatest  diameter  lies  even  further  above  the  horizontal  median  line  than 
in  the  Glaze  1 1 1 prototvpe  (about  70%  of  the  height  is  below  the  shoulder,  as  against 

tor  Glaze  111). 

Measurernents  ot  a halt-dozen  pieces  indicate  an  average  oritice  diameter  ot 
8 inches;  greatest  diameter,  9 inches;  height,  inches.  Orifice-height  indices  run 
trom  .42  to  .47;  the  greatest  diameter-height  index  is  from  .38  to  .40.  Capacities  are 
trom  2 to  2j/<  dry  quarts  (2.2.  to  2.8  litres). 

Rims  vary  considerably.  There  are  a few  rounded  examples  (hg.  146,  a^  g)\  a 
very  tew,  with  recurved  standing  rim,  suggest  the  Glaze  III  type  (hg.  146,  e;  cf.  hg. 
101,  b-e).  The  commonest  rim  is  sharp-edged,  with  a marked  bevel  (hg.  146,  />,  z). 
d'he  most  certain  shape-diagnostic  ot  Glaze  I\"  specimens  is  the  angular  shoulder 
tormed  by  the  junction  of  the  almost  straight  upper  wall  with  the  only  slightly 
curved  upper  part  of  the  lower  bodv.  Thickness:  as  a rule  the  wall  is  of  the  same 
thickness  (^  ot  an  inch)  throughout  the  bowl;  but  added  clay  on  the  inside  of  the 
shoulder  not  intrequentlv  brings  that  region  to  a thickness  of  ot  an  inch  or  more 
(hg.  146,/,^). 


GFXERAL  DECORATIVE  FEATURES 

Colors.  Dark  glaze  and  matte  red  paint  on  various  shades  of  red,  brown,  or 
tawn.  Really  light-colored  backgrounds  seldom  occur  (hg.  I42,  a;  this  bowl,  however, 
as  noted  in  the  caption,  is  on  the  borderline  between  (jlaze  III  and  D ).  A tew 
sherds  show  that  white  pigment  was  occasionallv  used  in  the  patterns  as  a substitute 
tor  red. 

Slip  ex  text.  Bo^usls.  Whole  interior  and  otten  the  whole  exterior,  including  the 
bottom.  1 he  slips  ot  Glaze  1\  , however,  are  generally  so  closely  similar  in  color  and 
texture  to  the  paste  that  it  is  difficult  to  be  certain  where,  toward  the  bottom,  the 
one  ends  and  the  other  begins.  I once  thought,  indeed,  that  Glaze  1\  slip  was  mere- 
ly untempered  paste-clay,  but  Miss  Shepard  (p.  522)  has  shown  that  the  paste  is 
probably  local,  the  slip  imported. 

Ollas.  The  upper  body  and  neck  are  covered  with  red,  brown,  or  lawn  slip. 
Dark  red  slip,  indistinguishable  in  color  from  the  red  pigment  of  the  design,  runs 
downward  from  the  shoulder,  sometimes  covering  the  entire  bottom  (hg.  17^;,  b,  z), 
sometimes  leaving  a small  basal  area  which  is  treated  with  a coat  ol  the  same  slip 
used  for  the  upper  body  (hg.  lyi;,  a).  F.ntirely  unslipped  bottoms  do  not  seem  to 
occur;  but,  as  in  the  case  of  the  bowls,  this  point  is  often  difficult  to  determine.  The 
interior  ot  the  neck,  from  the  lip  downward  for  2 to  4 finches  is  slipped  red.  I'he 
lighter-colored  slips  of  the  upper  exterior  are  never  carrieci  into  the  inside  of  the 
neck. 

Shouldered  boicls.  Occasionally  slipped  red  ov’er  whole  surface,  inside  and  out; 
occasionallv  covered  with  light  slip  over  all  surfaces  except  exterior  base;  most 
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commonly  light  slip  is  applied  from  the  point  of  greatest  diameter  to  the  rim,  the 
whole  inside  of  the  bowl  and  the  entire  exterior  bottom  being  coated  with  red. 

Zones  of  decoration.  Bowls.  Upper  part  of  interior  from  the  base  of  the  rim- 
thickening downward  for  2 to  inches;  a large  percentage,  perhaps  one-third  to 
one-half,  of  all  bowls  carry  all-over  patterns.  The  exterior  bears  free-standing  re- 
peated units,  units  upon  a base  stripe,  or  bands,  all  of  which  are  set  close  below  the 
edge  of  the  rim.  The  lower  edge  of  the  exterior  pattern  seldom  extends  below  the 
level  of  the  base  of  the  rim.  The  interior  of  the  rim  is  much  less  commonly  decorated 
than  is  the  case  in  Glaze  III;  when  such  embellishment  occurs  it  usually  takes  the 
form  of  a zigzag  or  festooned  line  (see  hg.  147,  /). 

Ollas.  Whole  upper  exterior  from  point  of  greatest  diameter  to  orifice,  the 
surface  being  divided  into  two  horizontal  zones,  one  about  the  upper  body,  the 
other  encircling  the  neck  (hg.  175). 

Shouldered  bowls.  I'he  narrow  zone  (i  inch  to  inches  wide)  which  lies  be- 
tween the  point  of  greatest  diameter  and  the  edge  of  the  rim.  The  interior  is  never 
decorated,  save  for  groups  of  ticks  on  the  beveled  inner  surface  of  the  rim. 


BOWL  INTERIOR  DECORATION 

Sixty-six  Glaze  IV  bowls  were  recovered  in  more  or  less  complete  condition. 
They  show  a remarkable  increase  of  the  all-over  method  for  the  decoration  of  in- 
teriors, with  a corresponding  decline  in  the  popularity  of  the  band: 


l-Iands 24 

Pendent  units H 

l^endent  triangles 2 

All  -over  patterns 72 
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BAND  PATTERNS 

(ilaze  I\"  decoration  is  in  all  ways  a freer  and  more  vigorous  art  than  that  of  the 
preceding  periods.  The  emancipation  of  the  potter  from  old  traditions  manifests 
itself  most  clearly  in  relaxation  of  slavish  adherence  to  the  band.  .And  in  the  bands 
that  do  occur  there  is  a pleasing  variety  of  treatment;  paneling,  for  example,  is  not 
the  absolute  rule,  red  elements  enliven  many  of  the  designs. 

h'RAMiNG.  The  upper  framing  line  of  earlier  times  is  retained  and  a lower 
framer,  seldom  seen  before,  terminates  the  band  below.  But  these  lines,  instead  of 
standing  free,  are  often  reduced  to  the  humble  role  of  margining,  at  top  and  bottom, 
two  heavy  red  stripes  which  are  edged  on  their  two  inward  sides  by  the  old  banding 
lines  (hg.  147,  f\g).  Red,  in  such  cases,  accordingly  becomes  the  real  framing  device; 
and  as  a rule  it  is  only  absent  in  the  case  of  bowls  so  dark-colored  that  it  would  not 
produce  an  effective  contrast.  I'he  exit  space  assumes  greater  importance  than  ever 
before.  It  often  interrupts  both  the  upper  and  lower  framers;  the  glaze  bordering 
lines  carry  around,  and  still  further  emphasize,  the  break. 


IT  rw  »»#/ 
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Fig.  147.  (jhize  I\’.  Band  patterns  from  bowl  interiors.  Characteristic  features  are: 
common  use  ot  red  stripes  as  tramers;  paneling  by  sets  of  several  vertical  lines;  general  lack 
ot  standardization.  For  exterior  decoration  of  see  fig.  i ^9,  cz,- ot  b,  htj.  172,  c;  of  c,  hg.  160, 
d;  of  rf,  fig.  171,  rt',-  ot  c,  fig.  ibo,  h;  ot  /,  hg.  162,  e;  ot  g,  hg.  171,  c;  ot  /;,  hg.  169,  b;  of  7,  hg. 
162,  c.  (i/H) 
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Mg.  148.  (ilaze  I\.  Band  patterns  from  howl  interiors,  a-c:  Paneled  bands,  d-h: 
\ npaneled  bands.  For  exterior  decoration  of  see  fig.  171,  b;  of  fig.  171,^;  of  r,  fig.  160, 
b;  of  fig.  171,  e;  of  c,  fig.  163,  e;  of  /,  fig.  171,  h;  of  /;,  fig.  1 /.  Exterior  of  g not  repro- 

duced. (1/8) 
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Paxeling.  Multiple  paneling  lines,  in  groups  ot  three  to  six,  which  appear 
sparingly  in  late  Glaze  111,  are  habitually  used  for  the  subdivision  ot  Glaze  I\  bands. 
Panels  are  still  usually  tour  in  number  and  they  still  preserve  the  old  A,B,A,B 
arrangement,  but  two-panel  (hg.  147,  e,  i)  and  three-panel  ig)  bands  are  commoner 
than  in  any  earlier  (jlaze,'and  alternation  is  not  so  stringent  a requirement. 

Paxei.  lavout.  In  the  embellishment  of  the  panel  there  is  seen  a notable 
div’ergence  from  former  practice.  In  the  Glaze  I,  II,  and  111  periods  the  panel  was 
subdivided  by  lines,  almost  always  emanating  from  diagonally  opposite  corners, 
said  lines  either  producing  fields  for  intensive  embellishment,  or  serving;  as  stalks 
tor  various  sorts  of  opposed  or  slung  elements.  These  oblique  preliminary  layouts 
left  vacant  the  other  two  corners  ot  the  panels,  which,  because  ot  the  intense  horror 
vacui  ot  the  early  Glaze  potters,  were  habitually  cut  oft  obliquely  and  filled.  The 
resultant  corner-triangles  in  solid  glaze  are  characteristic  of 'Pypes  I to  111.  Glaze 
\y  panels  are  entirely  different.  They  are  no  longer  subdivided  from  corner  to  cor- 
ner; opposed  keys  on  stalks,  slung  birds  and  other  such  devices  have  been  discarded, 
and  their  place  is  taken  by  pairs  of  keys  rising  from  the  upper  and  lower  banding 
lines  respectively;  by  series  ot  oblique  lines  connecting  the  banding  lines;  or  by  zig- 
zags. Other  panels  serve  to  hold  single  elements.  In  the  case  of  the  paired  keys  and 
in  most  ot  the  zigzags  the  corners  of  the  panels  are  more  or  less  filled  by  tHe  devices 
themselves.  Hence  there  is  no  need  for  the  corner-triangle.  In  the  oblique-line  ar- 
rangement it  is  simply  omitted.  Nor  do  panels  whose  only  adornment  is  the  corner- 
triangle  ever,  apparently,  occur  (these,  it  will  be  remembered,  were  abundant  in 
Glaze  111). 

I'here  seem  to  be  but  tour  common  methods  tor  filling  panels.  Mv  qualification 
ot  this  statement  is  due  to  paucity  of  data  regarding  panels.  Band  patterns,  to  begin 
with,  are  not  abundant,  nor  are  they  by  any  means  always  paneled.  Therefore  we 
glean  relatively  little  information  from  the  whole  bowls.  And  the  sherds  do  not  add 
a great  deal,  tor  the  vessel  walls  ot  the  Glaze  1\  bowl,  being  thin,  break  into  small 
fragments.  Our  sherd  material  is  accordingly  for  the  most  part  restricted  to  rims, 
which  well  illustrate  the  high-placed  exterior  designs,  but  which  seldom  carry  more 
than  the  upper  framing  stripe  of  the  much  lower-set  interior  patterns. 

The  above-mentioned  tour  methods  tor  treating  panels  are; 

Paired  keys 
Birds 

Zigzag  lines 
Oblique  lines 

P.AiRED  REVS  (fig.  149,  The  two  units,  instead  ot  tipping  long  stalks 

emanating  from  diagonally  opposite  corners  of  the  panel,  as  was  the  consistent 
practice  from  (flaze  1 through  Glaze  111,  are  set  on  short  stalks  which  come  from 
the  upper  and  lower  banding  lines  respectively.  The  keys  are  opposed,  but  they  are 
usually  placed  so  far  apart  that  their  steps  do  not  assume  the  almost  interlocking 
position  ot  earlier  treatments;  in  some  instances,  indeed,  oblique  lines  separate  the 
keys  (hg.  149,  r,  <7). 
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Birds  (fig.  149,  g-ri).  A single  bird,  normally  of  the  Fajaritan  type  (seep.  139 
and  hg.  120),  is  often  the  sole  occupant  of  a panel.  It  stands  on  the  lower  or  hangs 
from  the  upper  banding  line.  e have,  as  it  happens,  few  examples  of  single-bird 
panel  fillers  upon  the  whole  bowls  (hg.  14S,  a),  but  the  sherds  prove  it  to  have  been 
a reasonably  common  practice.  Other  figures,  which  seem  alwavs  to  have  keys  or 
elements  resembling  birds’  tails  as  component  parts,  sometimes  replace  the  bird 
(hg.  150,  /,y,  /). 

ZiGZ.AG  LINES  (hg.  1^0,  u-d) . Common.  The  length  of  the  panel  determines, 
of  course,  the  length  of  the  zigzag.  .As  a rule  there  is  room  for,  to  dichotomize  the 
term,  two  zigs  and  one  zag.  Three  or  four  parallel  lines  constitute  the  zigzag,  the 
two  outer  ones  edged  by  dashes. 

Oblique  lines  (hg.  i c;o,  e-h).  \ ery  common.  This  differs  from  the  oblique 

line  treatment  of  the  older  Glazes  in  that  a set  of  parallel  lines  rather  than  a single 
line  crosses  the  panel.  The  lines,  furthermore,  constitute  a decorative  element  in 
themselves  more  commonly  than  is  the  case  in  former  times,  when  the  line  generally 
served  merely  as  a method  of  subdividing  the  panel.  Still  another  difference  is  that 
the  lines  connect  the  banding  lines,  instead  of  emanating  from  diagonally  opposite 
corners  of  the  panel.  Lastly,  the  corners  of  the  panel  are  never  hlled  solid,  as  was  the 
almost  invariable  earlier  practice.  The  various  wavs  of  embellishing  the  lines  will  be 
considered  below  (p.  183). 

UNI’ANELED  BANDS 

As  has  been  said,  the  rigid  paneling  convention  breaks  down,  to  a considerable 
extent,  in  Glaze  I \ . L npaneled  bands  (hg.  148,  e-h)  are  framed  in  the  same  ways  as 
the  more  conventional  bands,  i.e.,  with  red  stripes  abov^e  and  below,  or  by  upper  and 
lower  framing  lines  of  glaze  without  red.  The  decoration  in  some  cases  reflects  panel 
practice  in  the  alternation  of  such  panel  elements  as  birds  and  oblique  lines;  but 
they  are  not  separated  from  each  other  by  paneling  lines  (hg.  148,  e).  Other  bands 
have  series  of  small  birds  {g;  further  examples  among  the  sherds).  The  band  at  /z, 
with  its  closely  set  small  glaze  triangles  on  the  lower  red  framing  stripe,  represents 
a rare  but,  according  to  the  sherds,  not  a unique  treatment. 

PENDENT  UNIT  PATTERNS 

These  (hg.  i 51,  a-f)  seem  from  the  sherds  to  be  about  half  as  common  as  bands. 
A red  stripe,  normally  with  wide  exit  space,  encircles  the  bowl  at  the  base  of  the 
rim-thickening.  From  it,  or  from  a glaze  line  closely  paralleling  its  lower  glaze 
border,  hang  birds  (hg.  i ;i,  or  peculiar  triangle-and-tail  hgures  {b-d‘,  for  descrip- 
tion see  p.  186).  The  pattern  at  /,  in  which  pendent  units  are  replaced  by  pairs  of 
horizontal  dashes,  is  seen  upon  sev^eral  sherds. 

PENDENT  TRIANGLE  PATTERN'S 

The  frequency  of  this  pattern  is  hard  to  gauge,  for  upon  small  sherds,  parts  of 
it  cannot  be  distinguished  from  sections  of  bands.  The  two  whole  examples  (hg.  1 5 i, 
g^  h)  are  so  similar  to  each  other  that  one  can  readily  belieye  the  pattern  to  have 
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Hg.  150.  Glaze  I\  . Panels  from  band  patterns,  a-^/:  Zigzags,  e, /:  Oblique  lines  with 
longitudinal  dashes,  g:  Oblique  lines  with  triangles.  Oblique  lines  with  birdlets  (for  other 
methods  ot  treating  oblique  lines,  see  hg.  i ;6).  /-;/.•  Unusual  panel  treatments. 
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Kit;.  1^1.  (ilaze  H . Xon-band  patterns  from  bowl  interiors,  (i:  Pendent  birds, 
Pendent  triantjle — and  tail  figures,  e,  f:  Two  unique  arrangements.^,  h:  Pendent  triangles. 
For  exterior  decoration  ot  rz,  see  fig.  ifo,  i;  of  Z*,  fit;.  i~2,  ot  r,  fig.  i z/,‘  of  r/,  fig.  162,  g; 
ot  fit;.  I f;  of  /,  fit;,  ibq,  c;  ot  g,  fig.  162,  F.xterior  of  /j  not  reproduced.  (1  S) 
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been  in  regular  use.  Its  general  layout,  of  two  long  triangles  placed  end-to-end  and 
encircling  the  bowl,  is  exactly  like  that  ol  the  Glaze  I pendent  triangle  decorations 
(tigs.  19,  20,  47,  4S),  and  the  enclosed  field  is  also  treated,  as  well  as  its  taper  will 
permit,  in  the  manner  of  a band.  It  will  be  remembered  that  pendent  triangle  pat- 
terns degenerated  sadly  in  (daze  II,  becoming  practically  extinct  in  Cilaze  III. 
rheir  renaissance  in  (daze  I\"  is  therefore  surprising.  It  may  perhaps  haye  been 
brought  about  by  copying  old  pieces  kept  as  heirlooms  in  the  pueblo  (we  haye  a 
record  of  a (daze  I Red  olla  which  was  in  possession  of  the  Pecos  as  late  as  the 
historic  period)  or  the  pattern  might  haye  persisted  elsewhere  and  haye  been  re- 
introduced. 

.'VLL-OyER  PATTERNS 

These  are  handsome,  boldly  conceiyed  designs  executed  in  red,  outlined,  and 
often  intensively  ornamented,  with  glaze.  "Phere  are  sherds  which  show  that  a few 
bowls  with  very  dark  red  slip  bore  all-ov'er  patterns  m glaze  alone.  I'he  circular  held 
of  the  bowl’s  interior  is  ringed  just  below  the  rim-thickening  by  a broad  red  stripe 
interrupted,  in  most  cases,  by  a prominent  exit  space,  b'rom  the  red  line  a large  red 
device,  or  an  identical  pair  of  such  devices,  extends  into  or  across  the  central  held. 
Two  patterns  are  used  very  commonly,  certain  others  appear  less  frequently,  and 
there  are  a few  unique  arrangements,  which  seem  to  be  products  of  individual  fancy. 

Jogged  crossbar  (hg.  1 i;i).  On  the  evidence  of  the  sherds,  this  was  the  most 
popular  of  the  all-over  treatments.  .V  broad  red  bar,  connecting  opposite  points  on 
the  encircling  stripe,  crosses  the  central  held,  making  two  right-angled  changes  of 
direction  in  the  process.  In  addition  to  the  glaze  lines,  which  margin  the  red  parts 
of  the  pattern,  a supplementary  glaze  line  always  clings  close  to  the  peripheral  red 
stripe  and  closely  follows  the  bar  in  its  indirect  course  across  the  bowl.  Upon  this 
are  often  found  two  birds.  Fhey  ordinarily  perch  upf>n  the  points  of  the  jogs,  facing 
in  opposite  directions  (hg.  i ij2,  r,  / );  in  such  cases  they  are  small,  simple  hgures. 
In  other  specimens  two  larger,  more  elaborate  birds  (a,  d,  g)  or  two  double-tail 
hgures  {b)  hang  downward  from  the  encircling  line  in  the  manner  of  the  pendent 
units  illustrated  in  hgure  i £;  i , a-d.  (daze  embellishment  is  also  regularly  applied 
over  the  red  pigment  of  the  crossbar.  In  one  instance  two  small  birds  are  sf)  placed 
( hg.  I 52,  d) ; in  several  others  there  are  lines  crossed  at  the  end  (rg  r,  /;),  strongly 
suggesting  the  tails  of  the  bird  with  red  forepart  (see  p.  197  and  hgs.  i6q,  164). 

Capitan  (hg.  153).  Only  two  examples  of  this  interesting  hgure  were  found 
in  the  (daze  1 1 1 collection,  one  in  an  all-over  pattern  ( hg.  1 17,/  ),  the  other  on  a bowl 
exterior  (hg.  134,  ^^).  It  appears  commonly  in  Glaze  l\\  abundantly  in  (daze  \.  In 
a former  publication  I called  it  the  “three  huger  design.”'  This  is  an  unfortunate 
name,  for  the  depiction  is  certainly  not  that  of  a hand.  I have  accordingly  substituted 
the  Spanish  word  for  captain  or  chief,  a term  which  my  Mexican  workmen,  noting 
their  anthropomorphic  features  and  plume-like  appendages,  gave  to  the  (daze  V 
specimens. 

d'he  (daze  IV’  capitan  occurs  both  on  the  exteriors  and  interiors  of  bowls.  I 
have  but  one  record  of  its  presence  on  a Pecos  olla  ( hg.  177,  a).  The  make-up  of  the 

' Kidder,  1915,  p.  444,  fig.  19  and  pi.  XVII,  i. 
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'53-  (^ilaze  l\3  All-over  patterns  from  bowl  interiors:  Capitans.  For  exterior 
decoration  of  a,  see  fig.  162,/;  of  b,  rtg.  162,  a;  of  c,  fig.  163,  d;  of  r/,  fig.  169,  d;  of  e,  fig.  163, 
h;  ot  g,  fig.  163,  a;  of  /;,  fig.  159,^.  b'.xterior  of/ not  reproduced.  (1/8-1/6) 
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1‘itj.  154.  (ilaze  l\’.  All-over  patterns  from  howl  interiors,  a-c:  Rare  or  unique  types. 
f-h:  llancr(?)  svmhols.  I'or  exterior  decoration  of  a,  see  fig.  160,  a;  of  tig.  162,  of  c, 

fig.  171, A-  ofr/,‘fig.  ihq,/,-  ofc,  fig.  iho,  c;  of/,  tig. 
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figure,  whether  interior  or  exterior,  is  strikingly  consistent:  it  is  always  in  red, 
margined  with  glaze;  its  essentials  are  a rectangular  body  and  a triangular,  quadril- 
ateral, or  round  head  with  three  long,  blunt-ended  projections.  On  bow'l  interiors, 
where  it  was  used  as  an  all-ov^er  decoration,  it  w'as  almost,  it  not  quite,  as  popular  as 
the  jogged  crossbar.  The  body,  like  the  crossbar,  strikes  from  the  red  encircling 
stripe  straight  into  the  bottom  of  the  bowl,  the  head  lies  slightly  beyond  the  middle, 
and  the  appendages  reach  nearly  to  the  stripe  on  the  opposite  sicie  thg.  153).  -Again 
as  in  the  crossbar,  there  is  usually  a supplementary  glaze  line  paralleling  the  sides 
of  the  body  and  swinging  about  the  bowl  just  within  the  encircling  stripe,  d'he  body 
terminates  in  a short  neck,  from  which  rises  the  head;  often,  howeyer,  in  the  all-oyer 


Kig.  K5.  (daze  l\’.  Capitan  heads  from  bowl  interiors.  (1/4) 


capitiws,  the  head  is  attached  directly  to  the  body  (hg.  i 53,  d,  e).  If  the  head  is 
triangular,  its  apex  may  be  toward  (/)  or  away  {e)  from  the  body;  if  c[uadrilateral, 
one  corner  joins  the  body  {l>).  I'he  projections  are  rounded  or  blunt,  rarely  pointed. 
The  middle  one  is  the  longest  of  the  three;  it  continues  the  line  of  the  body,  the  two 
shorter  ones  usually  diyerging  to  right  and  left  (all  three  are  sometimes  parallel,  see 
the  example  at  g).  Supplementary  detail  in  glaze  oyer  the  red  is  always  present. 
On  the  head  it  generally  takes  the  form  of  cross-lines  embellished  with  dots  or  series 
of  little  triangles  (b,  c,  d)  \ one  head  bears  a small  bird  (hg.  155,  c),  another  a ticked 
circle  with  central  cross  ( hg.  if.T,?’)-  ^ he  body  is  plain  or  ornamented;  in  one  of  the 
latter  cases  (hg.  15^,  e)  there  are  the  same  cross-ended,  tail-like  lines  so  often  seen 
in  the  jogged  crossbar,  b'urther  resemblances  to  the  jogged  crossbar  are:  presence  of 
birds  or  double-tail  hgures,  usually  two,  on  the  supplementary  line  {b-e)\  small  birds 
on  the  corners  of  the  head  (^). 

I'he  capitans  at  a and  d of  hgure  i 5^  are  aberrant,  d’he  double  arrangement  at  a 
has  affinities  to  certain  presentations  of  the  hand  hgure  (cf.  hg.  154,  /,  ^).  It  also 
has  the  bracelet-like  lines  characteristic  of  hands,  fhe  hye-pointed  capttan  (hg.  i 
d)^  the  only  one  of  its  kind  on  yessel  or  sherd,  is  probably  the  result  of  an  error  in 
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the  application  ot  the  red;  in  no  other  particular  does  it  differ  from  the  typical 
capitayi. 

Hand  (fig.  K4,  /-/^).  The  “fingers”  of  the  figures  which,  as  in  Glaze  111 
(fia;.  1 17),  I have  called  hands,  bear  resemblance  to  the  terminations  of  the  capitan. 
But  the  fact  that  these  appendages,  as  shown  by  sherds,  are  usually  pointed  rather 
than  square-ended,  as  in  the  capitan;  and  the  consistent  difference  in  their  number 
of  five  as  against  three;  makes  it  seem  reasonably  certain  that  the  two  sorts  of 
depictions  should  be  differentiated.  The  sherds  indicate  that  hands  were  less  com- 
monly used  than  were  capitans;  their  treatment  is  also  less  standardized.  The  “ brace- 
let” of  the  Glaze  111  hands  persists  in  the  form  of  dotted  or  plain  cross-lines  at  the 
wrist.  As  a rule,  two  hands  are  present  in  the  decoration  of  any  given  bowl:  in  one 
instance  they  come  from  opposite  sides  of  the  encircling  stripe  ifig.  K4,  ^),  in 
another  they  are  attached  to  the  ends  of  a red  stripe  whose  involutions  fill  most  of 
the  field  if).  There  are  sherds  which  seem  to  show  that  a single  large  hand  was 
sometimes  used,  presumably  placed  centrally,  in  the  capitan  manner.  Bowl  h is 
peculiar;  the  “bracelet,”  the  four  long,  curved  “fingers”  and  the  short  “thumb” 
serve,  however,  to  suggest  that  the  central  curvilinear  figure  was  meant  to  represent 
a hand. 

Miscellaneous  all-over  patterns  ifig.  K4,  a-e).  Description  of  these 
specimens  is  unnecessary,  their  similarities  to  and  their  differences  from  the  com- 
moner forms  may  be  seen  in  the  drawings.  Xo  two  of  them  are  alike.  It  is  accordingly 
probable  that  they  are  either  unique,  or  belong  to  categories  of  patterns  much  less 
frequently  used  than  the  jogged  hz.r ^capitan,  and  hand.  It  is  difficult  to  gather  data 
as  to  all-over  patterns,  save  from  complete  or  nearly  complete  bowls,  because  the 
elements  significant  for  their  classification  were  painted  upon  the  bottoms  of  vessels, 
which  usually  broke  into  smaller  fragments  than  did  the  thickened  rims;  also,  one 
cannot  restore  figures  so  variable  with  the  same  confidence  that  one  has  in  dealing 
with  the  narrower  and  more  rigidly  standardized  bands. 

ELE.MENTS  OF  BOWL  INTERIOR  DECORATION 

Lines.  There  is  not  a great  deal  of  difference  in  weight  of  line  between  Glaze 
111  and  Glaze  \Y.  In  both  types  the  ordinary  stroke  is  about  of  an  inch  wide, 
but  lines  as  narrow  as  3^  of  an  inch  are  certainly  more  frequently  encountered  in 
Glaze  IV.  In  average  accuracy  of  brushwork,  however.  Glaze  lY  is  definitely  supe- 
rior, some  specimens  even  approaching  the  high  standards  of  Glaze  I.  This  may 
perhaps  in  part  be  due  to  some  quality  of  the  glaze,  which  allowed  it  to  render  more 
freely  and  evenly  from  the  brush;  but  the  greater  excellence  of  the  painting  is 
essentially  a manifestation  of  the  general  increase  in  ceramic  ability  that  marks 
the  Glaze  I\  period. 

Independent  glaze  framing  lines  and  the  glaze  borders  of  red  framing  stripes 
were  drawn,  as  in  Glaze  III,  with  long,  trailing  strokes,  or  were  produced  by  a suc- 
cession of  shorter  ones.  The  even  flowing  of  the  glaze,  however,  resulted  in  more 
nearly  perfect  junctions  of  successiv'e  increments,  so  that  data  as  to  length  of  stroke 
and  direction  of  the  painting  are  not  easily  gathered.  .Although  the  glaze  did  not 
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olten  run  upon  firing,  it  occasionally  spread  a little,  producing  a locally  widened 
line;  dots  sometimes  coalesce,  angles  occasionally  blur.  A bad  case  of  runnino;  may 
be  seen  in  figure  i ^2,  h. 

Although  the  line  serves  primarily  for  structural  layout,  its  common  use  in 
zigzag  and  oblique  panel-fillers,  in  series  for  cutting  the  band  into  panels,  and  in 
various  parts  of  bird  figures,  gives  it  greater  importance  than  in  Glaze  III.  Hatching 
and  crosshatching  do  not  occur. 

Dots,  Ticks,  and  Dashes.  The  round  dot,  so  outstanding  an  element  of 
Glaze  I decoration,  decreases  in  importance  during  Glaze  II  and  III;  in  Glaze  W 
it  has  almost  disappeared  as  an  edging  for  lines,  its  only  regular  use  being  for  the 
eves  of  birds  and  for  spots  in  birds’  bodies.  The  tick  persists  as  a rare  method  for 
fringing  oblique  lines.  Its  one  habitual  employment  is  upon  the  heads  of  birds.  The 
dash  comes  into  its  own.  This  short,  independent  line  with  rounded  ends  plays 
several  roles.  It  largely  replaces  the  dot  as  an  embellishment  for  lines  (hg.  i ^;6,  a-d) 
and  for  the  bodies  of  birds;  it  is  often  painted  in  pairs  and  threes  over  the  pigment  of 
red  stripes;  it  is  grouped  in  various  ways  to  form  small  designs  (hg.  180, ^-Z). 

Crosses,  made  by  drawing  two  dashes  at  right  angles  to  each  other,  appear 
commonly  as  a minor  embellishment,  particularly  upon  the  red  parts  of  all-o\^er 
patterns  (hgs.  153,  g;  i ;;4,  Z’).  One  or  two  dashes  across  the  end  of  the  terminal  line 
or  lines  of  many  birds’  tails,  produce  cross-like  effects  (e.g.,  hg.  K4,  g);  as  do  the 
crossed  ends  of  the  short  lines  forming  one  of  the  line-edgers  next  to  be  described 
(hg.  156,  k,  /). 

Line-edgers  (hg.  I ^6).  This  term  is  coined  to  designate  a group  of  elements 
characteristic  of  Glaze  IV.  I dnes,  particularly  oblique  lines,  in  the  earlier  Glazes 
are  often  dotted  or  ticked;  in  Glaze  l\'  their  embellishment  becomes  much  more 
elaborate.  The  dashes  mentioned  above  are  especially  abundant,  d'hey  are  set  end- 
to-end  in  series  of  from  two  to  four  or  hve,  the  series  closely  paralleling,  but  verv 
seldom  touching,  the  line  (hg.  156,  a-d).  Dotted  (e)  and  ticked  (/)  lines  are  not 
often  seen.  Series  of  small  triangles  (g,j),  short  lines  whose  ends  cross  {k,  /),  triangles 
with  two  little  appendages  upon  their  apexes  (7),  short  curved  lines  (777),  all  serve 
to  enrich  the  outer  edges  of  the  outer  lines  in  the  oblique  sets  which  so  frequentlv 
are  alternated  with  paired  keys  or  with  birds  in  the  paneled  bands  (e.g.  hg.  147,  Z»). 
.Another  common  line-edger  is  the  birdlet  (hg.  i <;6,  77-j).  Used,  as  a rule,  in  series, 
this  hgure  has  a verv  simple  make-up;  right-triangular  body  with  hypothenuse  on 
the  line  to  be  decorated,  next  longest  side  produced  beyond  the  body  and  bent  once 
(77,  q,  r)  or  twice  ip)  at  right  angles  to  indicate  the  head.  In  some  cases  there  are 
two  short  lines  at  the  head  (0);  occasionally  the  body  is  omitted,  a mere  line  bent 
at  the  end  forming  what,  if  it  be  indeed  the  representation  of  a bird,  is  certainly  the 
ultimate  possible  simplihcation  of  that  hgure  (j).  Other  line-edge  birdlets  are  il- 
lustrated in  hgure  157,  77-/7. 

Birds.  The  line-edge  birdlet  has  just  been  considered,  the  birds  characteristic 
of  bowl  exteriors  and  olla  necks  will  be  described  below.  There  remain  three  varieties: 
the  Pajaritan  bird,  the  accessory  bird,  and  the  triangle-apex  bird. 

Pajaritan  birds  take  their  name  from  the  Pajarito  Plateau,  whose  pottery  of 
this  general  period  bears  many  examples  of  the  sort  about  to  be  described.  .At  Pecos 
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they  are  apparently  somewhat  less  common.  As  in  the  (ilaze  III  examples  (hg.  120) 
there  is  a set  of  v^ertical  lines  suggesting  legs;  a single  line  at  right  angles  to  these 
forms  the  top  member  of  the  tail  and  continues  forward  to  bend  twice  at  right  angles 
to  produce  the  head.  I'he  tail  is  the  most  variable  element;  it  may  be  a single  line 
(hg.  1 49,  7)  or  two  lines  with  terracing  between  them  ig);  it  may  be  a key-like  ap- 
pendage (y,  k,  m)  or  may  assume  single  (/)  or  double  triangular  form  (77).  'Fhe  ends 
of  the  tail-lines  may  be  crossed  (/?  a sherd  shows  a second  instance  of  this  practice), 
as  in  the  birds  with  red  forepart  (cf.  hg.  164,  below).  In  our  unfortunately  very 
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I’ig.  156.  (daze  l\'.  Treatments  of  the  oblique  line.  .At  a is  shown  a typical  set  of 
oblique  lines  as  used  to  decorate  a panel  (cf.  hg.  147,  k)\  each  of  the  remaining  drawings 
represents  the  outer  upper  line  of  a similar  set.  h-d:  Dashes,  e:  Dots,  f:  Ticks.  g-I:  Triangu- 
lar arrangements,  w:  Curvilinear  treatment,  u-s:  Birdlets.  Not  to  scale. 


small  collection  of  specimens  illustrating  the  Pajaritan  bird,  there  is  but  one  case 
of  the  eye-dot  (hg.  149,7). 

.Accessory  birds  (hg.  i 57,  7-7;/,  0)  are  found,  as  far  as  I am  aware,  only  in  all-over 
patterns  and  in  the  various  sorts  of  red  exterior  patterns,  where  they  are  always 
minor  elements  in  a larger  hgure  or  design.  'Fhey  are  similar  to  the  Pajaritan  birds, 
but  are  greatly  reduced  in  size  and  much  simplihed.  Fhe  several  vertical  lines,  or 
legs,  of  the  Pajaritan  bird  become  two  stumpy  supports;  the  horizontal  line  is  bent 
once  (hg.  i 57,  7),  or  twice  {k)  for  the  head;  the  tail  is  a backw'ard  continuation  of  this 
line  with  a small  area  at  its  junction  with  the  upright  hlled  with  glaze  to  give  it  a 
key-like  effect  (7,  /,  777).  Birds  of  this  variety  seem  always  to  appear  in  pairs:  on  the 


Kig.  K7-  (ilaze  IV’.  'Pypical  elements  ot  howl  decoration,  a-h:  Line-edger  hirdlets. 
i-l:  .Accessory  birds  on  vertical  protuberances  from  red  base-stripe,  w,  o:  .Accessory  birds  on 
triangular  protuberances  from  red  base-stripe.  p:  Line-edger  birdlets  on  triangle,  q-t: 
V arious  triangular  protuberances.  y,  bb:  Triangle-apex  birds,  iv,  x:  Accessory  birds  from 
jogged  line  all-over  patterns,  v-^ia:  .Accessory  birds,  cc:  I’nusual  treatment  of  the  vertical 
protuberance.  Drawn  from  sherds.  Nos.  a-d,  w,  .v,  z,  bb^  are  from  bowl  interiors,  the  rest 
from  exteriors.  (1/4) 
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two  sides  of  rectangular  projections  from  encircling  red  stripes  on  bowl  exteriors 
(/,y,  /(’);on  the  sides  of  triangular  projections  (w,  o);andon  the  corners  ot  the  jogged 
crossbar  in  all-over  patterns  (hg.  152). 

Trm}igle-apex  bird  (hg.  1 i(7,  //,  v).  We  have  only  two  examples,  but  they  are  so 
much  alike,  and  so  different  from  the  other  birds,  that  they  seem  to  deserve  segrega- 
tion. Each  of  the  hgures  is  placed  on  the  apex  of  a triangular  projection  from  a red 
encircling  stripe  on  a bowl  exterior.  There  are  no  legs,  the  single  horizontal  line 
which  forms  the  head  and  tail  being  applied  directly  to  the  supporting  point.  .A 
second,  shorter  line  extends  obliquely  downward  from  the  base  to  the  tail.  The 
heads  are  curvilinear  crooks.  Some  connection  may  be  suspected  between  this  form 
and  the  birds  of  the  pendent  triangle  patterns  ot  Glaze  1 (cf.  hgs.  20,  48). 

Tri.angle-and-t.-\ii.  figure  (hgs.  Kq,  b;  158,  a).  This  is  a strange  hgure, 
with  vertical  members  suggestive  oi  the  Pajantan  bird  (hg.  120),  but  differing  from 
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I'ig.  I s8.  Glaze  IV.  T riangle-and-tail  hgures.  a:  'I’he  commoner  form  (see  also  hg. 
i;i,  b-d)  is  characterized  by  vertical  members  and  tail  like  those  ot  the  Pajaritan  bird;  the 
bird’s  head,  however,  is  replaced  by  a triangle,  b:  Ornate  hgure  apparently  allied  to  the 
foregoing.  (1/4) 

the  birti  in  that,  instead  of  head  and  tail,  it  possesses  two  unlike  lateral  parts,  one 
triangular  and  one  terraced,  each  of  which  can  be  duplicated  among  the  tails  ot  the 
various  sorts  ot  Glaze  l\'  birds.  The  hgures  appear  on  bowl  interiors  and  upon  the 
bodies  ot  ollas.  .A  very  elaborate  ornament  (hg.  158,  b)  from  the  exterior  ot  a bowl 
has  obvious  affinities  to  the  triangle-and-tail  hgure. 

Keys.  .Aside  from  its  use  in  the  large  red  decorations  on  bowl  exteriors  and 
olla  necks,  which  are  described  below,  the  key  plays  a much  less  important  role  in 
Cilaze  I A'  than  in  the  earlier  (jlazes.  The  opposed  stalked  keys  with  base,  so  abundant 
in  Glazes  I to  111,  are  absent. 


HOWI.  RIM  DKCOR.ATION 

One  would  think  that  the  broad,  gently  curving  interior  surface  ot  the  Glaze  I A' 
rim  would  have  tormed  an  ideal  held  tor  ornament.  But,  queerly  enough,  it  was 
seldom  so  used.  Study  ot  a group  ot  three  hundred  rim  sherds  shows  that  decoration 
is  both  rarer  and  simpler  than  in  Glaze  III.  .A  true  zigzag,  or  a zigzag  so  sottened  as 
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to  amount  to  a festooned  line,  occurs  in  a little  over  io%  of  these  sherds,  there  are 
three  or  lour  cases  ol  oblique  dashes,  and  two  occurrences  ot  a crude  approximation 
of  the  Glaze  III  rim-bird  (see  hg.  121).  The  lip  of  a single  sherd  is  marked  with  a 
group  of  dots. 


BOWL  extf:rior  decoration 

I'he  embellishment  of  the  outside  of  Glaze  IV  bowls  is  varied  and  elaborate. 
We  h ave  a large  amount  of  material,  not  only  in  the  shape  of  complete  vessels,  but 
in  the  great  quantities  of  sherds  shipped  to  the  laboratory.  Sherds,  indeed,  are 
almost  as  useful  as  unbroken  pieces  for  study  of  the  exterior  design  of  Glaze  IV, 
because  the  figures,  being  relatively  simple,  are  easy  to  restore  from  even  small 
fragments.  Furthermore,  the  exterior  designs  are  placed  high.  They  run  practically 
to  the  lip  and  they  are  seldom  so  broad  as  to  extend  far  below  the  thickened  rim. 
The  rim,  in  Glaze  IV,  is  tall;  it  is  also  the  strongest  part  of  the  vessel;  rim  fragments 
therefore  tend  to  be  larger  than  those  from  the  thinner,  more  fragile  body;  they 
accordingly  display  very  satisfactorily  the  ornament  upon  the  outside  of  the  bowl. 

■All  Glaze  IV  bowls  carry  exterior  decoration,  normally  in  matte  red  with  glaze 
borders.  Some  dark-colored  pieces,  upon  whose  surface  red  would  not  show,  and  a 
very  few  lighter  ones,  are  designed  in  glaze  alone.  There  are; 


Double-ended  keys 28 

Birds 19 

Bands 10 

Capitans 4 

Miscellaneous 5 
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DOUBLE-ENDED  REVS 

Double-ended  keys  (hgs.  H9,  160)  are,  I think,  somewhat  less  common  than  in 
Glaze  III.  My  doubt  as  to  the  relative  frequency,  in  the  two  types,  of  this  red  ex- 
terior figure  is  due  to  the  fact  that  upon  the  whole  Glaze  IV  specimens  there  is  a 
fairly  high  percentage  of  keys,  while  upon  the  sherds  they  are  very  much  rarer. 
Here  is  a clear  instance  of  the  evils  of  selective  collecting.  In  the  held  we  undoubtedly 
saved  every  fragment  that  bore  any  recognizable  part  of  a bird,  a capitan,  or  any 
reasonably  large  section  of  a band;  whereas  we  presumably  discarded  a great  many 
pieces  illustrating  the  less  variable  and  therefore  less  interesting  keys.  A check-up 
of  the  unselected  sherds  from  the  tests  throws  little  light  on  the  problem,  because 
the  representation  of  any  single  type,  such  as  Glaze  is  not  large;  and  the  frag- 
ments that  do  occur,  while  suitable  for  study  of  rim  form,  color,  glaze,  and  other 
technological  features,  are  mostly  too  small  to  permit  the  conhdent  identihcation  of 
designs.  There  is  appended  a classihcation  of  the  double-ended  keys  upon  complete 
bowls; 
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I'  ree-standing . . , 
Kight  angled 

Oblique 

Interlocked 
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It  will  be  noted  that  one  form  ot  the  double-ended  key  seen  in  (daze  III,  i.e., 
the  oblique  type  on  base-stripe  (tig.  i2],/-/p  is  missing;  and  that  the  free-standing 
oblique  type  (hg.  i2q,  a-d),  which  is  tairly  common  in  (daze  111,  is  here  represented 
by  but  one  specimen  (hg.  i <;9,  a).  Single  keys  on  a base-stripe  (hg.  i 24,  h)  are  also 
absent. 

b'REE-s  r.^NDiNG,  RICH  t ANfiLED  ( hg.  I <;9,  b-g) . The  hgure  at  h has  two  keys 
facing  each  other  on  opposite  sides  of  a rectangular  projection  rising  from  their 
common  stalk.  Such  a projection  is  seen  in  various  other  Glaze  I exterior  designs. 
It  usually  is  Hanked  by  two  small  birds  ( hg.  157,  /-/).  The  hve  remaining  hgures 
(hg.  1 1;9,  c-g)  are  of  the  commoner  variety  with  stalk  bent  twice  at  right  angles  to 
bring  the  keys  into  opposition.  There  is  no  whole  bowl  with  hgures  of  the  four-bend 
variety  of  (daze  III  (hg.  122,  d)^  although  the  sherds  prove  that  it  does  occur.  "The 
keys  themselves,  both  on  the  whole  vessels  and  on  the  sherds,  are  usually  two- 
stepped,  as  were  those  of  (daze  III.  A change  from  earlier  canons,  however,  is  seen 
in  the  tendency  to  elaborate  the  hgures  by  the  addition,  to  the  vertical  member 
between  the  bends,  of  tw'o  small  birds  in  glaze  (hg.  159,  /,  g)  or  a pair  of  glaze  keys 
without  stalks  {e)  which  bear  resemblance  to  certain  bird  tails  (cf.  hg.  i6i;,  d). 
f urther  elaboration  appears  in  hgure  i <9,,^,  whose  keys  have  glaze  steps  and  whose 
ends  are  ticked  after  the  fashion  of  many  bird  heads  (cf.  hg.  166,  a-d). 

h'REE-s  TANDiNG,  OBi.KiUE  ( hg.  1 59,  a).  This  early  form  is  evidently  very  rare 
in  (daze  IV.  I can  hnd  no  example  on  anv  of  the  sherds.  "The  single  bowl  which  bears 
it  is  nevertheless  surely  identihable  as  (Taze  l\h  although  its  rather  low  rim  and  the 
rough  swabbing  of  the  slip  upon  the  lower  part  of  the  exterior  serve  to  place  it  well 
down  in  the  Glaze  I\’  series,  d'he  interior  pattern  (hg.  147,  a)  is  typically  (daze  IV. 

I N I'ERi.ocEEi)  (hg.  160).  The  most  abundant  of  the  red  double-ended  keys  are 
of  this  sort.  I can  see  no  difference  between  them  and  their  (daze  III  prototypes, 
save  in  an  apparently  consistent  lengthening  of  the  terminal  member  of  the  key. 
'The  tendency  toward  elaboration  by  small  added  details  in  glaze,  that  appeared  in 
the  free-standing  right-angled  variety,  is  less  in  evidence  (but  see  the  tail-like  un- 
stalked keys  upon  the  vertical  members  of  /). 

Jogged  bar.  For  understanding  of  this  hgure  recourse  must  be  had  to  the 
drawings  (hgs.  i 59,  //,  i;  161 ).  It  consists  of  a long  red  bar  bent  twice  at  right  angles, 
as  is  the  connecting  element  of  the  double-ended  keys.  But  there  are  no  key  termina- 
tions. The  sides,  but  apparently  not  the  ends,  of  the  red  bar  are  margined  by  glaze 
lines;  and  other  glaze  lines  are  drawn  over  the  red,  parallel  to  the  margins.  Small 
keys  are  placed  on  the  horizontal  parts  of  the  bar  in  two  cases  (hgs.  i {(9,  h;  161,  b)^ 
birds  in  another  (hg.  161,  a)\  and  in  the  somewhat  similar,  but  not  red,  example 
shown  in  hgure  159,  /,  there  are  two  birds  upon  an  adjacent  triangle.  The  jogged  bar 


n ^ 


Kig.  I <^9.  (ilaze  IV.  Doulile-ended  keys  from  bowl  exteriors,  a:  Fhe  rare  oblitiue  type. 
b-g:  Right-angled  type,  /z,  i:  Jogged  bar  figures  which  may  be  allied  to  the  double-ended 
keys.  For  interior  decoration  of  a,  see  hg.  147,  a;  of  r/,  fig.  151,  c;  of  c,  hg.  1 ti,  e;  of  /,  hg. 
148, of  hg.  I 53, /n  I nteriors  of  r, /;,  7 not  reproduced.  (1/8) 
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Hg.  i6o.  Glaze  I\  . Glaze-bordered  red  double  key  decorations  from  bowl  exteriors, 
interlocking  type,  bor  interior  decoration  of  a,  see  fig.  i ^4,  a;  of  G fig.  148,  c;  of  c,  fig.  i 
of  fig.  147,  c;  of  e,  fig.  154,  e;  of /,  fig.  i ;2,  g;  of  g,  fig.  1 ^4,  g;  of  h,  fig.  147,  e;  of  /,  fig. 
(18)  “ ■ , - 
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is  not  common,  but  its  tew  appearances  are  so  much  alike  as  to  make  it  seem  prob- 
able that  our  specimens  are  not  “sports.”  There  are  resemblances  (right-angled 
bends,  red  body-color)  to  the  jogged  band  ot  bowl  interiors  (cf.  hg.  i;:2)  and  to  the 
strange  figure  illustrated  in  figure  172,  c. 

BIRDS 

In  Glaze  111  the  large  red  bird  is  less  than  half  as  common,  as  a decoration  tor 
bowl  exteriors,  as  the  double-ended  key  (see  tabulation,  p.  142);  in  Glaze  H it  is 
about  two-thirds  as  common  as  the  key  (p.  187).  These  comparisons  are  based  on 
the  whole  specimens.  According  to  the  Glaze  IV  sherds,  avian  forms  are  relatively 
even  more  abundant;  but,  as  was  said  above,  selective  collecting  doubtless  tended 
unduly  to  swell  the  representation,  among  the  tragments  saved,  of  these  interesting 


Fig.  161.  (jlaze  IV  . Bowl  sherds  bearing  on  their  exteriors  parts  of  the  jogged  bar 
figure.  For  a more  complete  specimen,  see  fig.  i h.  (1  4) 

and  attractive  ornaments.  The  increase  in  use  of  birds  is  not,  howev^er,  accompanied 
by  very  radical  changes  in  the  figures  themselves,  the  Glaze  IV  examples  being 
apparently  all  directly  deriyed  from  Glaze  III  prototypes.* 

Birds  red  throughout 
Birds  with  red  forepart 
Birds  with  spotted  body 

Birds  red  throughout  (fig.  162).  As  in  Glaze  111,  the  whole  figure  is  red, 
outlined,  of  course,  with  glaze.  There  is  a great  falling  off  in  naturalism;  the  bird 
with  cocked-up  tail  (fig.  126)  disappears  entirely;  the  triangular  bodied  bird  with 
curye-crook  head  (fig.  127,  a-d)  is  extremely  rare,  only  one  or  two  sherds  somewhat 
doubtfully  indicating  its  occurrence.  The  Glaze  IV  red  birds  are  not  always  placed 
upon  an  encircling  red  base-stripe,  as  they  inyariably  were  in  Glaze  III;  they  often 
attach  themselyes  in  pairs  to  opposite  ends  of  segments  of  base-stripes  (fig.  162,  e-g). 
The  older  three-bird  arrangement  giyes  place  to  twos  and  fours.  The  figures,  instead 
of  sometimes  facing  left,  sometimes  right,  almost  inyariably  head  in  the  latter 
direction.  The  figures  are  strongly  geometric:  the  heads  are  rectilinear  crooks,  in 

^ Birds  forming  parts  of  exterior  band  patterns,  being  closely  similar  to  those  of  interior  bands, 
have  been  described  with  the  latter  (p.  183);  for  small  birds  on  triangular  and  rectangular  projections 
and  upon  lines,  see  p.  1 84  and  fig.  i ty. 
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iMg.  162.  (jlaze  I\  . (ilaze-hordered  red  decorations  trom  how]  exteriors,  iiirds  red 
throughout.  At  h and  i are  figures  with  both  avian  and  douide  key  attriliutes.  For  interior 
decoration  of  a,  see  hg.  i 53,  b;  of  b,  fig.  i 51,^,-  of  r,  hg.  147,  i;  of  d,  hg.  i 54,  h;  of  e,  hg.  147,  /; 
of/,  hg.  153,  of^,  tig.  I 51 , rt',- of /?,  tig.  I 54, /i-,- of hg.  1 12,/.  (1/8)" 
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one  instance  a key  (fig.  162,  c).  7’he  tails  are  often  terraced  in  the  key  manner  {d,  /, 
g).  There  is  a tendency  toward  elaboration  by  added  details  in  glaze  (r,  c,  /),  the 
ticking  of  the  heads  of  f being  evidently  a transference  from  the  bird  with  red  fore- 
part, which  is  regularly  so  treated  (cf.  figs.  163,  c,  d).  Further  examples  of  the 
mixing  of  styles  are  seen  in  figure  162,  /?,  /.  The  figures  in  these  patterns  are  obviously 
allied  to  the  double-ended  key,  but  they  also  possess  certain  avian  attributes  (ticked 
heads  of  A,  “ leg  bars  ” of  h and  /). 

Birds  with  red  forepart  (rig.  163).  This  group,  examples  of  which  make 
their  first  appearance  in  the  later  stages  of  Glaze  111  (rig.  129),  reaches  full  develop- 
ment in  (daze  IV.  X ormally  two  birds  are  placed  upon  a red  base-stripe  with  wide 
exit  space.  Set  well  apart  and  facing  to  the  right,  they  may  be  the  sole  ornament  of 
the  bowl’s  exterior  (rig.  163,  a,  b,  c)\  often,  however,  they  are  separated  bv  triangular 
{d)  or,  more  rarely,  rectangular  {e)  protuberances  arising  from  the  base-stripe  (the 
sherds  provide  many  specimens,  particularly  of  the  triangular  form — rig.  157,  m-p). 
Birds  with  red  forepart  are  sometimes  alternated  with  other  figures  (rig.  163,  /,  g). 
The  only  instance  in  the  collection  of  a free-standing  bird  with  red  forepart  is  seen 
at  1;  this,  however,  is  obviously  the  result  of  a grafting  of  bird  features  upon  the 
basic  framework  of  a double-ended  key. 

The  birds  themselves,  as  the  illustrations  show,  have  a solid  red  forepart, 
continuing  the  red  of  the  base-line.  The  body  rises  vertically,  is  bent  at  right  angles 
to  form  the  neck  and  is  again  bent  twice  to  produce  the  rectilinear  head.  Paralleling: 
the  body  there  are  usually  a few  close-set  vertical  lines;  these  may  be  both  in  front 
of  the  body  and  behind  it  (rig.  163,  a,  d),  but  are  most  often  grouped  behind  the 
body  in  sets  of  two  to  four  or  rive.  If  in  front  they  are  occasionally  embellished  with 
small  X-markings  {d).  I'he  tail  (in  glaze  alone)  abuts  the  rear  group  of  vertical 
lines  or,  less  commonly,  is  attached  directly  to  the  glaze  border  of  the  vertical  red 
body.  It  is  a highly  variable  element.  The  series  of  tails  presented  in  figures  164, 
165  makes  clear  the  great  number  of  results  achieved.  The  upper  member  always 
continues  the  horizontal  line  of  the  neck.  In  a majority  of  cases  there  is  more  than 
one  member,  a second,  a third  and  sometimes  a fourth  lying  below  and  parallel  to 
the  upper  one;  they  may  be  straight  lines,  triangles,  attenuated  keys,  or  combina- 
tions of  such  devices.  A generally  triangular  effect  is,  however,  generally  produced 
bv  a decrease  downward  in  the  length  of  each  member,  the  uppermost  being  always 
the  longest;  terraced  blocking  between  line-members  often  accentuates  this  tri- 
angularity (rig.  164,  <7,  d)\  an  actual  triangle  is  sometimes  painted  across  the  bases 
of  line-members  (/>,  s)\  triangular  areas  {b,  e)  or  sets  of  oblie|ue  lines  (c,  /,  etc.)  com- 
monly support,  so  to  speak,  the  horizontal  members.  Tail-members  almost  in- 
variably terminate  in  lines,  which  are  markeci,  near  their  ends,  by  one  or,  more 
often,  two  short  cross-lines.  I'he  rectilinear  crook-head  (rig.  166)  is  much  more 
uniformly  treated.  It  may  be  unadorned  (e),  but  in  most  cases  its  vertical  front 
is  fringed  by  a series  of  six  to  nine  ticks  set  directly  upon  the  glaze  border  {a)  or 
upon  a short  glaze  line  running  parallel  to  it  (b-d). 

Birds  with  spotted  body  (rigs.  167,  168).  Birds  of  this  category  differ  more 
widely  from  (daze  111  forms  than  do  the  birds  red  throughout  and  those  with  red 
forepart.  1 nevertheless  believe  that  they  have  prototypes  in  Glaze  Ml;  the  point. 
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Hg.  163.  (jlaze  1\.  (xlaze-bordered  red  decorations  from  howl  exteriors,  birds  with 
reci  forepart  and  allied  motifs.  For  interior  decoration  of  a,  see  fig.  153,^,’  of  fig.  153,  ^’,• 
of  r,  hg.  1 5 I ,/;  of  fig.  T 53,  r;  of  c,  fig.  148,  c;  of/,  fig.  i ^4,  /■  of  g,  hg.  i ^4,  /;  of  /,  hg.  i ;2, 
I nterior  of /Miot  reproduced.  (1/8) 
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Fig.  164.  (jlaze  I\'.  Tails  of  birds  with  red  forepart  from  bowl  exteriors.  Drawn  from 
sherds,  d'he  copies  are  accurate,  but  the  figures  have  been  brought  to  uniform  size.  .Missing 
portions  restored  in  outline. 
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I'ig.  1 6;.  (ilaze  IV.  I ails  ot  birds  with  red  forepart  from  howl  exteriors.  Drawn  from 
sherds,  d'he  copies  are  accurate,  hut  the  figures  have  lieen  brought  to  uniform  size. 


Kitj.  ihh.  (daze  l\h  Heads  of  birds  with  red  forepart  from  bowl  exteriors.  Not  to 


scale. 


big.  167.  (daze  l\  . Birds  with  spotted  body  from  the  exterior  of  a bowl.  I hese 
were  the  only  complete  specimens  recovered;  more  typical  examples  restored  from  sherds 
are  illustrated  in  hg.  168.  For  interior  decoration  of  the  bowl,  see  hg.  152,  c.  (i/b) 
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Ing.  i68.  Glaze  I\\  Birds  with  spotted  body  from  bowl  exteriors.  This  drawing 
illustrates  the  possibilities  of  design  reconstruction  from  Iragmentarv  material.  (1/4) 
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howev'er,  can  more  intellitjently  be  made  after  description  ot  the  very  fragmentary 
material. 

I'he  figures  in  cjuestion  are  long,  ungainly,  straggling  things,  with  an  ugly  break 
between  body  and  tail.  Data  as  to  number  per  pot  are  unsatisfactory,  but  from  the 
fact  that  our  one  complete  specimen  ( hg.  167)  has  a pair,  from  the  obviously  great 
length  of  the  figures,  and  on  the  analogy  of  the  dual  presentation  of  other  Glaze  IV 
birds,  it  seems  likely  that  two  habitually  were  used.  They  lie  immediately  below  the 
edge  of  the  bowl  and  close  above  or  touching,  a red  stripe  comparable  to  the  base- 
stripe  of  the  former  categories.  I'he  body  is  a right  triangle  (see  hg.  168),  drawn 
with  its  next-to-longest  side  horizontal  to  and  closely  paralleling  the  bowl’s  edge, 
its  short  side  vertical  and  its  hypothenuse  oblique.  The  head  comes  from  the  ape.x 
formed  by  the  convergence  of  hypothenuse  and  horizontal  side,  the  tail  is  attached 
to  the  short  vertical  side.  Body  and  head  are  red.  The  body  is  more  or  less  closely 
sprinkled  with  round  dots  (hg.  168,  f,  A,  i)  or  marked  with  short  dashes  in  v'ertical 
groups  (<y,  d’,7,  a single  dot  in  the  head  usually  represents  the  eye,  although  there 
are  cases  in  which  the  body  dots  continue  along  the  neck  and  extend  into  the  head 
(<^).  The  head  itself  is  curvilinear,  its  outward  and  lower  aspects  always  so,  its 
inner  side  usually  nearly  straight,  thus  producing  a pointed  beak;  seldom  does  the 
head  attain  the  full  rounded  recurve  of  the  Glaze  II  and  III  crook-heads. 

I he  tail,  as  has  been  said,  attaches  to  the  vertical  end  of  the  body.  It  consists 
ot  two  to  four  or  five  (usually  four)  parallel  lines,  which  angle  downward,  return 
chevron-like  up  and  continue  horizontally  (and  seemingly  for  a considerable  dis- 
tance) to  the  rear  (hg.  167).  The  angle  formed  by  the  dip  and  rise  of  the  lines  may 
be  open  at  the  top  (hg.  168,  e,  g).  Very  often,  however,  it  is  closed  by  a single  line 
joining  the  upper  line  of  the  body  to  the  topmost  member  of  the  horizontal  extension 
of  the  tail  ( /,  h, ;,  etc.).  Doubt  as  to  the  length  of  the  tail  lines  and  as  to  the  nature  of 
their  termination  is  due  to  lack  of  complete  birds.  Our  one  perfect  specimen  ( hg.  1 67) 
has  a tail  about  twice  as  long  as  its  body.  Its  horizontal  part  is  red;  it  is  embellished 
near  the  middle  by  short  ciiagonals,  and  the  lines  end  without  the  little  cross-marks 
so  characteristic  of  the  tails  of  birds  with  red  forepart.  The  sherds  illustrated  in 
hgure  168,  r,  w,  probably  bear  the  terminations  of  tails,  but  one  cannot  be  sure.  1 

d’wo  of  them  are  red,  and  /z,  which  shows  the  beginning  of  an  undoubted  tail,  is 
similarly  treated;  the  lines  of  m are  cut  by  a diagonal  and  its  ends  are  joined  by  a I 

vertical  line.  | 

1 believe  the  bird  with  spotted  body  to  be  derived  from  that  variety  of  the  all-  | 

red,  triangular-bodied  Glaze  III  bird,  which  has  the  curve-crook  head  (hg.  i 27,  a-d).  ' 

I he  bodies  of  both  are  triangular,  the  heads  of  both  are  curvilinear,  the  eye-dot  I 

sometimes  occurs  in  the  Glaze  III  birds.  In  one  Glaze  III  example  there  is  a pair  of  ^ 

dashes  in  the  body  (hg.  127,  right-hand  hgure).  I'he  tail  of  many  of  the  Glaze  I\ 
birds  with  spotted  body  is  red  and  therefore  in  the  older  tradition.  I'he  use  of  glaze  f 

over  red,  as  exemplihed  by  the  dots,  is  a normal  Glaze  D'  trait,  frequently  seen  in 
the  all-over  patterns  and  in  the  exterior  ca-pitans.  It  is,  however,  quite  possible  that 
this  peculiar  bird  was  an  out-and-out  invention,  which  achieved  popularity  and 
was  slavishly  copied.  I f such  were  the  case,  no  intermediate  steps  would  be  expected. 
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Or  again,  the  transition,  it  such  it  was,  may  have  taken  place  at  some  other  pueblo 
and  the  developed  form  have  been  introduced  at  Pecos. 

C A PIT  AN 

This  is  without  question  the  same  symbol  as  the  interior  capitan  (hgs.  i q'j,  i 
On  bowl  exteriors  there  are  alwavs  two  units.  Thev  lie  parallel  to  and  close  below  the 
edge  ot  the  rim  and  almost  in\  ariablv  point  to  the  right.  The  body  ot  the  figure  is  a 
long  rectangle,  its  rear  termination  plain  1 hg.  169,  d),  ticked  («),  or  set  with  small 
triangles  {b)\  in  one  case  (r)  it  is  furnished  with  a sort  of  keystone-shaped  tail.  At 


d 


Fig.  169.  Cilaze  I\  . Capitans  from  bowl  exteriors.  Fhe  example  at  d is  atypical  in 
that  it  has  five,  instead  ot  the  customary  three,  projections  from  the  “head.”  For  interior 
decoration  of  />,  see  hg.  147,  h;  ot  r,  hg.  1 12,  a;  ot  d^  hg.  1 d.  Interior  ot  a not  reproduced. 
(Crt.  16) 

the  forward  end  there  is  usuallv  a short  neck,  which  expands  into  a triangular  head 
provided  with  three  long  appendages  (in  one  badly-drawn  specimen  (d)  there  are 
tour  and  five  appendages),  khe  apex  ot  the  triangular  head  may  point  either  toward 
or  away  trom  the  neck.  In  the  former  case  the  three  appendages  grow  from  the 
straight  line  ot  its  outward  side  (hg.  170,  rt,  r,  r/,  etc.) ; in  the  latter  the  base  is  toward 
the  neck  and  the  appendages  arise  trom  the  apex  (hg.  169,  F).  The  appendages 

themselves  are  square-  or  round-ended;  the  middle  one  continues  the  general  hori- 
zontal line  ot  the  whole  hgure,  the  two  outer  ones  tan  slightly  away  trom  it,  although 
the  three  are  sometimes  practically  parallel  (hg.  170,  d). 

rhe  periphery  of  the  rectangular  bodv,  the  neck,  the  head,  and  the  appendages 
is  red.  L pon  the  neck  and  head  there  is  usually  a certain  amount  ot  superadded 
glaze  ornament;  lines  across  the  neck  ( hg.  170,  a)  \ lines  (hgs.  169,  <7,  c;  170,  ^),  zig- 
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zags  (fig.  170,  b)^  dors  (fig.  170,  d)  in  the  head;  or  an  arrangement  of  three  dashes  so 
placed  in  the  head  as  to  produce  simple  but  unmistakable  representations  of  the 
eyes  and  mouth  of  a human  face  (hg.  170,  a,  c,  c, /).  The  nose  appears  but  once  (c). 

'I'he  i nner  part  of  the  body  constitutes  an  elongated  rectangular  held,  outlined 
by  red.  It  is,  naturally  endugh,  treated  as  a band  by  paneling;  it  ( hg.  169,  b),  or  by 
handling  it  as  a single  panel  {a,  r,  d).  Familiar  band  elements:  sins^le  birds  (b),  bird- 
lets  on  oblique  lines  (c),  zigzags  (a,  d),  embellish  such  panels. 

BANDS 

1 he  illustration  (hg.  171,  a-g)  presents  seven  of  the  ten  bands  which  appear  as 
exterior  decorations  upon  bowls.  It  will  be  observed  that  thev  follow  closely  the 


Fig.  170.  (daze  n*.  Capitan  heads  from  bowl  exteriors.  I'he  depiction  of  human 
features  (as  at  c\  c,/)  is  rare  in  (ilaze  1\';  in  (daze  it  becomes  habitual  (cf.  hg.  203).  (1/4) 


canons  of  interior  bands,  but  that  the  upper  and  lower  framing  lines  are  more  often 
omitted  (rz,r/,/).  l^aneling  is  of  the  type  found  in  interior  bands;  and  the  bird,  zigzag, 
and  oblique  line  elements  used  as  hllers  are  analogous  to  those  of  interior  panels. 

MISCELLANEOUS  EXTERIOR  PATTERNS 

Six  specimens  fail  to  ht  clearly  into  any  of  the  above  groups,  d'wo  of  them 
(hg.  17  I,  h,  i)  belong  to  what,  on  the  evidence  of  the  sherds,  seems  to  have  been  a 
not  uncommon  class.  Drawn  at  wide  intervals  upon  a glaze  base-line  or  paired  base- 
lines are  sets  of  short  vertical  lines,  upon  the  outermost  of  which  there  are  small 
accessory  birds,  their  heads  pointing  toward  the  rim.  There  are  sherds  which  indi- 
cate that  the  glaze  base-lines  were  often  replaced  bv  a. glaze-bordered  red  base- 
stripe,  the  red  color  mounting  between  the  short  v^ertical  lines  ( hg.  i ^7,  i-k).  Small 
birds  occupy,  in  such  cases,  the  same  relative  positions  as  in  the  plain  glaze  patterns. 
Still  other  sherds  bear  parts  of  an  apparently  v^ery  similar  arrangement  of  red  tri- 
angles upon  a red  base-stripe  (hg.  i cy,  ni-p).  Two  little  birds,  in  such  cases,  adorn 
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Hg.  171.  (ilaze  l\\  Band  and  handdike  patterns  from  bowl  exteriors.  For  interior 
decoration  of  Ij,  see  fig.  148,  a;  of  r,  fig.  147,  g;  of  d,  fig.  147,  r/;  of  e,  fig.  148,  ri;  of  /,  Hg.  1 54, 
c;  of  g,  fig.  148,  Ij;  of  /?,  fig.  148,  /.  (1/8) 
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the  sides  ot  the  triangle.  I'he  triangular  protuberance  with  accessory  birds  is  also 
often  found  between  large  bird  figures  (fig.  163,  d). 

Of  the  four  remaining  miscellaneous  band  patterns  (fig.  172)  that  at  a has 
fourteen  triangles  above  a red  base-stripe.  The  two  hand  figures  [b)  seem  to  be  an 
adaptation  to  the  elongated  field  of  a bowl  exterior  of  the  all-over  rendition  of  this 
motif  developed  for  the  round  field  of  the  interior  (fig.  i ^4,  t\g).  What,  in  figure  172, 
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Fig.  172.  Glaze  W . Unusual  patterns  from  bowl  exteriors.  For  interior  of  a,  see  fig. 
1 12,  c;  of  b,  tig.  I ;i,  of  r,  fig.  147,  b.  Interior  of  d not  reproduced,  (i  8) 


Fig.  173.  Cilaze  I \ . Anthropomorphic  representations.  b:  From  bowl  exteriors, 
r,  d:  From  interior  bottoms  of  bowls.  (1/4) 


f,  was  symbolized  bv  the  two  long  figures  is  problematical.  Their  heads  and  necks 
recall  those  of  capitans,  but  the  three  red  appendages  of  that  figure  are  replaced  by 
short  glaze  lines.  The  bodies  suggest  the  stalks  ot  double-ended  keys;  there  are 
analogies  to  the  jogged  bar  figure  (ct.  hgs.  K9,  /?,  i;  161,  a).  Xo  sherd  provides 
material  for  comparison.  The  simple  pattern  at  d is  unique. 

I'wo  illustrations  drawn  from  sherds,  show  other  unusual  exterior  patterns: 
the  fragments  in  figure  17^;,  b bear  human  heads,  shaped  and  placed  like  the 
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rectangular  protuberances  that  usually  bear  pairs  ol  accessory  birds  ( rtg.  i <^7, 
those  in  figure  174  are  decorated  in  the  exceedingly  rare  curvilinear  manner. 


OI.I.A  DECORATIOX 

Although  there  is  general  similarity  in  decoration  between  the  interior  of  the 
bowl  and  the  body  of  the  olla;  and  between  bowl  exterior  and  olla  neck,  the  cor- 
respondence is  not  as  close  as  in  Cilazes  II  and  III. 


Eig.  174.  (ilaze  IV.  E nusual  or  aberrant  figures,  a-c:  Sherds  from  the  exterior  of  a 
single  bowl,  bearing  parts  of  an  apparently  continuous  device.  <-/,  c,  Circular  figures  with 
ticked  peripherae;  perhaps  allied  to  the  (daze  III  “sunburst”  pattern  (see  fig.  131);  from 
bowl  exteriors,  f-h:  Eragments  of  curvilinear  all-over  patterns;  bowl  interiors.  (1/4) 

BODY 

rhis  zone  is  always  treated  as  a band.  1 he  lower  framing  line  encircles  the 
vessel  exactly  at  the  point  of  greatest  diameter,  overlying  and  usually  hiding  the 
junction  between  the  red  slip  of  the  base  and  the  lighter  slip  of  the  upper  body.  It  is 
normally  broken  by  an  exit  space  (hg.  175,  b).  .Vn  upper  framer  may  (hg.  176,  e) 
or  may  not  (hg.  lyj;,  a-c)  be  present,  d'he  banding  lines  lie  close  within  the  framers. 
When  the  upper  framer  is  absent,  the  upper  banding  line  is  placed  just  below  the 
red  neck-stripe. 

I'he  band  is  sometimes,  but  by  no  means  always,  paneled  (this,  it  will  be  re- 
membered, was  also  true  of  bands  upon  bowl  interiors).  Our  data  are  ciistressingly 
meagre,  but  it  appears  that  paneling,  when  present,  was  produced,  as  in  bowls,  by 
series  of  vertical  lines,  "khe  most  common  panel  hllers  are  zigzags  (hg.  176,  c), 

sets  of  oblique  lines  with  embellishments  of  dashes  or  line-edge  birds  ( hg.  1 76,  jf,  /, 
and  large  ornate  birds  with  red  forepart  (hg.  175,  <rz,  b).  I have  found  only  one  cer- 
tainly identihable  capitati  on  an  olla  (hg.  177,  a)^  although  the  rectangular  object 
in  hgure  176,  h may  perhaps  be  the  termination  of  another.  Parts  of  two  hgures, 
which  are  not  duplicated  on  the  bowls,  appear  in  hgure  177,  b^  c.  The  restoration  is 
based  on  similar  decorations,  also  on  ollas,  from  ’Pyuonvi  and  Ojo  Caliente.  In  a 
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former  publication  I called  this  the  “jog  figure”  because  of  the  two  angular  pro- 
tuberances on  the  long  shafts. ' ^ 


XECK 

As  in  (jlaze  111,  the  material  for  study  of  the  olla  neck  is  relatively  abundant. 
1 he  sherds,  however,  are  for  the  most  part  so  small  that  while  manv  of  the  elements 
can  be  identified  with  certainty,  their  arrangement  is  often  a matter  of  doubt.  A red. 


Hg.  175.  (jlaze  I\  . Ollas.  a:  'I'ypical  specimen  of  the  best  period;  the  unfortunatelv 
very  fragmentary  original  is  one  of  the  finest  pieces  of  glaze-decorated  potterv  found  at 
Pecos.  The  bird  panel  on  the  body  is  repeated  three  times.  Z*.-  Tvpical  except  that  the  body 
hand  is  impaneled,  c:  Probably  early  (vertical  neck;  slung  kev — a (ilaze  HI  element — in 
left-hand  panel  of  neck  pattern).  (1/6) 

glaze-bordered  stripe  always  encircles  the  vessel  at,  or  just  below,  the  rather  vaguely 
defined  Junction  between  neck  and  body  (hg.  175)-  i-isually,  perhaps  invariably, 
has  a broad  exit  space.  .Almost  alw'ays  there  is  a second  stripe  directly  below  the  lip; 
this  sometimes  has  an  exit  space,  but  because  of  the  fact  that  such  a break  appears 
on  very  few  of  the  sherds,  it  is  probable  that  it  was  more  often  omitted.  There  are 

‘ Kidder,  1915,  p.  441,  fie.  17. 


Kig.  176.  (JUize  1\'.  Sherds  from  the  bodies  of  ollas.  (Width  ot  /z,  6 
inches) 


Mg.  177.  (ilaze  I\  . Olla  body  decorations,  a:  Capitan,  the  only  case  noted  at  Pecos 
ot  the  use  of  this  figure  on  an  olla.  c:  \ peculiar  double  figure  onlv  found  on  ollas — the 
restorations  are  made  on  the  basis  ot  better-preserved  examples  from  other  sites.  (1/4) 


big.  178.  Glaze  n’.  Olla  necks  restored  from  sherds.  The  very  slightly  differing  shapes 
of  the  originals  have,  for  convenience,  been  standardized.  {Ca.  1/6) 
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specimens  with  no  upper  stripe  (fig.  17S,  c,  e)^  but  these  are  much  rarer  than  in 
Glaze  111  (cf.  fig.  136).  As  a rule,  then,  the  neck  pattern  is  a true  band,  the  red 
stripes  servdng  as  banding  lines.  It  is  embellished  in  various  ways. 

Keys.  Red  keys  are  among  the  commonest  of  neck  decorations,  d'he  double- 
ended  figure  is,  however,  of  much  less  importance  than  in  Glaze  111;  its  oblique 
variant,  indeed,  is  only  found  upon  two  or  three  sherds  (hg.  179,  c).  The  right-angled 
tvpe  (hgs.  178,  c;  179,  a)  is  apparently  always  used  in  pairs.  It  generally  has  no 
upper  stripe.  Most  frequently  seen  are  series  of  single  keys,  which  rise  from  the 
lower  stripe  (hg.  178,  a)\  or,  coming  from  below  and  hanging  from  the  upper  stripe, 
face  each  other  in  opposed  pairs  (b). 

Birds.  The  semi-naturalistic  red  bird,  so  much  in  evidence  on  Glaze  111  olla 
necks  (cf.  hg.  136,7,  ^),  is  not  represented  in  the  Glaze  1\'  collection,  d'here  are  two 
examples  of  red  birds  with  terraced,  key-like  tails  and  rectangular  heads  (hgs.  178,  d; 
179,  b)\  and  a single  sherd  bears  hgures  which  suggest  a “spread-eagle”  depiction 
(hg.  178,  e).  The  bird  with  red  forepart,  often  found  on  bowl  exteriors  and  on  olla 
bodies,  is  not  represented.  Pajaritan  birds,  however,  often  form  part  of  panelled 
band  patterns  (hgs.  178,^;  179,7).  Gine-edger  birdlets  and  accessory  birds  will  be 
mentioned  below. 

Sets  of  oblique  lines.  Even  more  abundant  than  key  hgures  are  groups  of 
three  or  four  parallel  and  closely  set  lines  running  oblic]uely  between  the  upper  and 
lower  red  stripes.  They  appear  as  elements  of  paneled  bands,  alternating  with  the 
Pajaritan  bird  (hg.  178,  k)  or  the  triangular  crook  (/);  in  unpaneled  bands  they 
alternate  with  the  dash  hgure  (7)  or  swallow-tail  (/;);  often  they  form  the  sole  orna- 
ment of  the  neck,  but  in  such  cases  they  are  usually  so  embellished  as  to  produce  an 
alternating  effect  (/).  .Although  the  lines  are  occasionally  plain,  they  are  much  more 
often  elaborated  by  dashes,  small  triangles  and  line-edger  birdlets  like  those  used 
upon  the  oblique  lines  of  bowl  interiors  (cf.  hg.  156).  Red  pigment  sometimes  runs 
between  the  lines,  adding  richness  to  the  pattern  (hg.  178,  ^,7,  /). 

Sets  of  vertic.*u.  lines.  These  are  groiqis  of  three  to  hve  or  six  lines  drawn 
vertically  and  close  together  between  the  red  stripes  which  delimit  the  neck  band 
at  top  and  bottom.  The  two  outer  lines  of  each  set  are  ornamented  with  accessory 
birds  (hg.  180,  b,  e),  dashes  (c),  keys  (/),  small  triangles  (d,  /,  or  larger  triangles 
forming  swallowtail  hgures  ( /,  and  hg.  178,  /;);  accessory  birds  are  also  found  on  the 
points  of  such  triangles  (hg.  180,  /;).  .As  in  the  oblique  lines,  red  often  appears  be- 
tween the  vertical  elements  (hg.  180,  b-e,  /).  The  genesis  of  this  type  of  decoration  is 
problematical.  It  seems  to  have  no  prototype  in  Glaze  III.  The  sets  of  lines  are,  of 
course,  much  like  the  multiple  paneling  lines  of  band  patterns  from  bowls  and  olla 
bodies;  some  paneling  bars  on  olla  bodies  are,  indeed,  elaborated  in  similar  ways 
(see  body  band  of  olla  in  hg.  175,  a).  The  hgures  sometimes  actually  serve  to  divide 
the  neck  band  into  sub-areas,  containing  other  elements  (hg.  178,  /;);  but  in  other 
cases  it  seems  probable,  although  the  material  is  very  fragmentary,  that,  repeated 
four  times,  they  constitute  the  only  decoration  of  the  neck.  The  sets  of  lines  with 
pairs  of  accessory  birds  should  be  compared  with  the  short  vertical  protuberances 
with  similar  birds  seen  on  bowl  exteriors  (hg.  i <;7,  /-/). 


Kig.  179.  (ilaze  I \ . Sherds  from  the  necks  ot  ollas.  (Width  ot  h at 
rim,  73^  inches) 
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Kig.  i8o.  Glaze  l\\  Olla  neck  decorations,  typical  examples  based  on  vertical  lines 
{a-j)  and  composed  ot  series  of  dashes  {j-l).  (1/2) 
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Dash  figures  are  composed  ot  short  lines  so  arranged  as  to  form  cross-like 
ornaments  (hgs.  179,  k;  1X0,7-/).  They  are  seemingly  restricted  to  olla  necks.  1 
suspect  that  they  were  at  times  the  sole  embellishment  of  the  held,  though  one  sherd 
(hg.  178,7)  clearly  indicates  that  they  might  be  alternated  with  oblique  lines. 

Bent  line  (hgs.  178,  /•',•  181).  This  peculiar  hgure  occurs  on  three  olla  neck 
sherds,  d'here  is  an  example  from  the  interior  of  a Glaze  1 1 1 bowl  ( hg.  1 1 6,  k);  it  also 
occurs  on  Glaze  W bowls  from  the  Pajarito  l^lateau.' 


SHOrLDERKI)  BOWL  DECORATION 

There  is,  properly  speaking,  no  interior  decoration,  although  groups  of  six  to 
eight  or  ten  close-set  ticks  are  usuallv  found  upon  the  beveled  inner  surface  of  the 
rim  (hg.  102,  c).  The  material  being  mostly  fragmentary,  it  is  not  possible  to  gather 
satisfactory  data  as  to  the  number  of  groups  per  bowl.  Of  eight  whole  specimens, 
two  have  no  ticks,  one  has  two  groups,  four  have  four,  and  one  has  hve. 


Fig.  181.  (daze  l\.  The  bent  line  hgure  from  olla  necks.  (1/4) 


d'he  upper  part  of  the  exterior  is  always  decorated  (hg.  102,  r,  r/).  This  narrow 
zone  between  the  point  of  greatest  diameter  and  the  edge  of  the  rim  is  usually  about 
i^  inches  wide,  never  less  than  i inch,  nor  more  than  2 inches.  On  its  normallv 
light-slipped  surface  are  painted  band  patterns  in  glaze  alone;  red  elements  are 
apparently  never  present,  d'he  designs,  save  for  the  absence  of  red,  cling  to  sound 
Glaze  I\"  canons,  although,  because  of  the  elongated  shape  of  the  held,  there  is 
exclusive  adherence  to  the  band;  anci,  again  from  considerations  of  space,  certain 
standard  Glaze  1\'  elements  are  used  in  new  ways. 

Naturally  enough,  so  narrow  a band  very  rarely  possesses  framing  lines.  There 
are,  however,  specimens  with  a single  framer  at  the  shoulder  (hg.  183,  aa)  or  just 
under  the  rim  (hg.  182,  rt);  and  one  or  two  sherds  bear  both  upper  and  lower  framers. 
The  banding  lines  normally  lie  at  the  shoulder  and  immediately  below  the  rim.  They 
are  often  unbroken,  but  when  the  exit  space  appears  it  is  most  commonly  seen  in 
the  upper  line  alone.  Most  bands  are  divideci  into  two  or  four  panels  by  sets  of  three 
or  four  vertical  lines.  Panel  hllers  are; 

’ Kidder,  1915,  pi.  XXII,  2. 
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Zigzags V ’ 

Triangles  with  produced  sides j, 

triangles  with  apex  marks 2 

Oblique  lines  with  dots  or  dashes 6 

Oblique  lines  with  birdlets 3 

Hirdlets  back-to-back 14 

Hirdlets,  single  series ^ 

Pajaritan  birds 1 6 

Indirectly  opposed  keys 2 


82' 

Zigzags  are  the  commonest  single  device.  All  are  of  the  oblique  type.  'They 
may  be  two-  (tigs.  182,  rq  i>;  i8q,  c),  three-  (fig.  i8q,  b,  d)  or  f'our-line  (fig.  183,  e)\ 
plain  ( figs,  i 82,  h;  i 83,  a,  h,  e)  or  dotted  ( figs,  i 82,  a;  i 83,  r,  d).  I'he  number  of  points 
of  the  zigzag  naturally  depends  on  the  length  of  the  panel. 

Triangles  with  produced  sides.  Small  triangles,  set  in  series  along  the 
upper  or  the  lower  banding  line  (never  upon  both),  have  their  sides  carried  beyond 
the  apex  to  form  two  little  horn-like  projections  (hg.  183,  ;).  .Apparently  six  or  seven 
units  comprised  the  decoration  of  the  panel. 

'Friangles  wri'H  apex  marks  (hg.  183,  h).  Exactly  like  the  foregoing,  except 
that  the  two  little  projections  are  vertical,  having  been  added  to  the  apex  of  the 
triangle  instead  of  being  the  result  of  producing  its  sides.  This  may  seem  an  un- 
necessarily hne  distinction,  and  the  two  hgures  should  perhaps  be  grouped  together, 
d'hey  are,  however,  structurally  different,  and  there  may  have  been  a distinction 
between  them  in  the  mind  of  the  potter,  for  in  the  sherd  illustrated  in  hgure  183, 
a series  of  triangles  with  piroduced  sides,  piendent  from  the  upipier  banding  line,  faces 
a set  of  triangles  with  apiex  marks  upion  the  lower  banding  line. 

Obudue  i.iNES  wi  I'H  DO'i'S  OR  DASHES.  1 have  hgured  no  examp»le  from  a 
shouldered  bowl,  but  the  appearance  of  the  same  device  upion  the  wider  panels  of 
standard  bowls  may  be  seen  in  figure  i <;6,  a-e. 

Oblique  lines  with  birdlets.  d'his  common  decoration  of  the  standard 
bowl  is,  p'terhap'is  because  of  the  narrowness  of  the  band,  not  much  used  on  shouldered 
bowls,  d'hree  oblique  lines  cross  the  panel;  on  each  of  the  two  outer  lines  is  a birdlet, 
one  headed  upward,  one  down  (hgs.  182,  d;  183,  r). 

Birdlets  b.ack-'io-back  rank  with  zigzags  and  Pajaritan  birds  as  standard 
decorations  for  Glaze  I\'  shouldered  bowls.  The  birdlets  have  triangular  bodies  and 
two-dash  (hg.  183,/,^)  or,  more  commonly,  rectangular  crook  heads  ij-o).  Fhey  are 
painted  in  series,  one  set  upon  the  lower  banding  line,  one  set  upion  the  upip^er;  the 
two  series  head  in  opiposite  directions,  so  that  the  units  assume  a back-to-back 
position,  neatly  hlling  the  narrow  zone.  Birdlets  of  this  typie  constitute  a current  or 
running  piattern.  Fhey  pirobably  often  extended  uninterrupitedly  around  a shoul- 
dered bowl  to  produce  an  unp)aneled  band,  as  they  surelv  sometimes  did  in  Glaze  \ 
(cf.  hg.  216,  (f,  e).  We  have,  however,  no  piositive  evidence  to  this  effect.  There  are, 

' 1 he  frequency  counts  are  taken  from  the  general  digging  sherds  which  hear  legible  designs. 
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on  the  other  hand,  sherds  which  prove  that  back-to-back  birdlets  were  used  in 
panels,  alternating  with  other  elements  (see  tig.  i8j,  ;/). 

PiRDLETS,  SINGLE  SERIES  (tig.  i8j,/),  y),  are  precisely  like  the  foregoing  but  are 
drawn  either  on  the  lower  ( p)  or  upper  banding  line  (y),  without  being  balanced  by  a 
second  set. 

Pajaritax  birds  I hg.  i8j,  ii'-bb)  are  common.  Although  naturally  somewhat 
reduced  in  size,  because  ot  the  narrowness  of  the  decorative  zone,  they  are  otherwise 
identical  with  the  Fajaritan  birds  trom  standard  bowls  i rectangular  crook  head, 
vertical  bars,  line  or  terraced  tail). 

Indirectly  opposed  keys  (fig.  183,  /,  u)  are  rare.  This  device  consists  of  a line 
running  obliquely  between  the  upper  and  lower  banding  lines;  it  is  paralleled  by  the 
stalks  ol  two  small,  two-step  keys,  which,  by  a single  right-angle  bend  at  the  end 
ot  each  stalk,  are  brought  into  indirect  opposition  (i.e.,  they  are  separated  bv  the 
central  oblique  line  and  by  their  stalks). 


a 
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Hg.  182.  (jlaze  1\  . Bands  trom  shouldered  bowls.  Paneling  is  the  rule.  The  pattern 
at  b is  very  unusual  in  that  it  has  no  upper  banding  line;  that  at  e is  marred  bv  running  of 
the  Glaze  much  more  seriously  than  is  common  in  Glaze  W . Key  figures  (/)  are  verv  seldom 
seen  in  the  decoration  ot  Glaze  I\  shouldered  howls,  although 'they  are  common  in  Glaze 
(cf.  tig.  214,  w,  «, (16) 
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I^'ig.  183.  Glaze  I\’.  Shouldered  howl  sherds  illustrating  elements  of  design,  a-e:  Zig- 
zags.  3-;;;,  0:  Birdlets  hack-to-hack.  'Friangles  with  apex  marks,  i:  Triangles  with 
produced  sides,  ti:  Birdlets  hack-to-hack  (left  panel),  triangles  with  produced  sides  and 
triangles  with  apex  marks  (right  panel).  /),  q:  Birdlets  in  single  series,  r,  Birdlets  on 
ohlique  lines.  /,  ii:  Indirectly  opposed  keys,  v:  I'riangle-apex  bird  and  hird-tail  (?)  symhol. 

Bajaritan  birds.  (1/3) 
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(iFAZK  V* 

(ilaze  V is  the  light-slipped  type  which  succeeds  the  dark-slipped  (jlaze  l\'  and 
precedes  the  highly  variable  and  degenerate  (ilaze  VI,  the  last  of  the  (ilaze  series. 
Description  of  (ilaze  must  be  prefaced  by  the  listing  of  three  factors  which  set  it 
apart  from  any  of  the  types  heretofore  treated.  In  the  first  place,  it  seems  to  have 
had  a longer  life  than  any  other  Glaze.  Secondly,  it  was  the  onlv  type  which  cer- 
tainly originated  at  Pecos  and  which  had  a local  rather  than  a general  distribution. 
I'hirdlv,  the  material  for  our  study  consists  almost  wholly  of  sherds,  because  (ilaze 
\ vessels  were  verv  seldom  buried  with  the  dead. 

d'he  statement  that  (ilaze  V originated  at  Pecos  implies,  of  course,  that  its  pro- 
totype was  the  local  Glaze  l\k  This  was  indeed  the  case,  as  was  proved  by  the 
presence,  in  several  stratigraphic  tests,  of  a horizon  lying  above  rubbish  with  typical 
Glaze  IV  and  below  rubbish  containing  typical  (ilaze  V,  which  carried  a considerable 
number  of  obviously  transitional  sherds.  A few  bowls  of  the  same  sort  were  also 
recovered,  but  these,  being  from  graves,  are  assigned  to  the  transitional  period  upon 
artistic,  rather  than  upon  stratigraphic,  evidence.  Figures  14^5,  c,  d;  i Hy,  a illustrate 
such  specimens. 


GENEK.AL  CHARACFER ESTICS 2 

(ilaze  V,  being  light-colored,  marks  a return  from  the  somber  slips  favored 
during  (ilaze  l\'  to  the  more  contrasty  backgrounds  in  vogue  from  (ilaze  I '\Tllow 
to  (ilaze  111.  I’his  is  the  most  striking  feature  of  the  pottery  under  discussion.  In 
color-scheme  it  resembles  Glaze  111:  i.e.,  the  painting  is  in  matte  red  outlined  with 
dark  glaze  upon  light  backgrounds.  But  the  red  elements  are  so  greatly  reduced  in 
size  and  darkened  in  shade,  and  their  glaze  borders  are  so  broad,  that  the  general 
effect  is  much  less  glaringly  polychrome.  In  spite,  however,  of  the  relative  unim- 
portance of  red,  it  appears  consistentlv  both  inside  and  outside  of  bowls  and  upon 
the  necks  and  bodies  of  ollas. 

From  a clear,  creamy  white  the  slip  varies  toward  the  yellows  or  the  grays.  In 
color  it  is  remarkably  uniform,  much  more  so  than  is  the  light  slip  of  any  other  Pecos 
(daze  type.  The  red  pigment  of  the  designs,  as  has  been  said,  averages  darker  than 
that  of  Glaze  1 1 1 and  IW  The  slip  is  a thick  coat,  readilv  distinguishable  in  section 
to  the  naked  eye.  It  masks  the  dark  paste  so  completely  that  there  is  very  seldom 
any  flushing  through.  It  is,  however,  subject  to  wear  and  some  pieces  suffer  in  ap- 
pearance from  the  scaling  off  of  small  flakes.  Crackling  is  practically  absent.  Surface 
finish  is,  on  the  average,  good;  perhaps  even  better  than  in  (ilaze  I\k  A true  polish, 
however,  is  never  seen.  Our  few  whole  bowls  are  remarkably  free  from  firing  clouds; 
such  blemishes  of  this  sort  as  appear  upon  the  sherds  are  a light  gray,  rather  than  the 
blue-gray  or  slate-gray  of  (ilaze  1 1 1 firing  clouds.  Bowl  interiors  grayed  by  imperfect 
ventilation  are  very  unusual. 

' (ilaze  \'  belongs  to  Meta’s  Ciroup  E;  it  has  been  named  bv  him  “ Pecos  (ilaze-pol ychrome.  ” 

^ For  Miss  Shepard’s  technological  tiescription,  see  pp.  512-51';. 
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1 1 is  in  the  glaze  that  the  most  striking  contrast  with  earlier  types  is  seen.  Thick 
and  with  normally  high  luster,  it  runs  and  spreads  to  such  an  extent  that  designs 
are  often  completely  destroyed.  here  heavy,  it  is  a rich  dark  brown,  almost  black; 
where  thinner,  greeny-brown,  sometimes  with  bluish  iridescence;  and  when,  as 
often  happened,  little  trickles  separated  themselves  from  the  body  of  a design,  they 
are  yellowish-green  to  apple-green.  The  potters  obviously  took  pleasure  in  the  fine 
effects  produced  bv  heavy  applications  of  this  glaze;  their  lines  grew  broader  and 
broader,  niceties  of  design  were  abandoned  in  favor  of  bold,  “blobby”  figures,  of 
which  the  uncontrollable  runs  were  of  quite  as  great  decorativ'e  value  as  were  the 
original  lines.  Many  sherds  show  areas  of  several  stjuare  inches  of  glaze  and  it  is  a 
wonder  that  some  enterprising  potter  did  not  cover  an  entire  v'essel  with  the  mixture 
and  thus  inaugurate  the  manufacture  of  vessels  completely  covered  by  glaze.  It 


Fig.  184.  (daze  \k  Fxteriors  of  bowl  sherds  showing  the  slipshod  manner  in  which, 
during  this  period,  the  glaze  bordering  lines  were  often  applied  to  red  decorations.  (1/2) 


would  have  been  of  superlative  beauty,  for  the  finest  examples  of  this  glaze,  particu- 
larly on  the  necks  of  middle  (daze  ollas,  possess  a depth  of  color  and  a velvetv 
glossiness  not  surpassed  by  any  glaze,  ancient  or  modern,  (Vestern  or  Oriental,  with 
which  1 am  familiar.  It  is  greatly  to  be  hoped,  although  it  is  scarcely  probable,  that 
some  of  the  splendid  pieces  which  we  now  know  only  in  the  form  of  small  sherds,  will 
eventually  be  found  complete,  to  prove  to  lovers  of  fine  ceramics  what  these  for- 
gotten New  Mexican  potters  could  produce. 

h.xamination  of  the  Glaze  material  shows  that  both  bowls  and  ollas  were  hred 
in  the  inverted  position.  In  the  case  of  the  earlier  types,  this  was  demonstrated  bv 
the  restriction  of  fire-clouds  to  the  exterior;  in  (daze  it  is  equally  clearly  indicated 
by  the  fact  that  the  glaze,  upon  melting,  almost  invariably  ran  toward  the  vessel’s 
orifice.  \"erv  often,  indeed,  little  streams  reached  the  lip  to  gather  and  solidify  there 
in  the  form  of  beads  whose  rounded  form  also  shows  that  the  vessel  must  have  been 
so  supported  as  to  keep  most  of  its  rim  free  from  contact  with  anything  below. 

I'he  carelessness  of  Glaze  \’  potters  as  regards  accuracy  of  line-work  in  the 
application  of  the  glaze  is  well  brought  out  by  their  frequent  failure,  in  painting 
borders,  to  follow  the  edges  of  the  previously  drawn  red  figures.  Fhe  margining  was 
always  done  in  a more  or  less  slapdash  manner,  the  glaze  often  missing  the  red  or 
straggling  over  it;  extreme  examples  are  illustrated  in  figure  184. 
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Durino;  the  Glaze  period,  red-slipped  bowls  (fig.  220,  a)  and  ollas  (hg.  226) 
with  decoration  in  glaze-bordered  white  were  somewhat  more  often  made  than  in 
Glaze  III  or  I\h  In  shape  and  decoration  they  do  not  differ  from  the  ordinary  light- 
slipped  vessels. 


VESSEL  SHAPES 

There  are  bowls,  shouldered  bowls,  ollas,  soup-plates,  and  a few  smaller,  less 
standardized  pieces.^ 

BOWLS 

.Although  the  collection  contains  only  fourteen  specimens  sufficiently  complete 
for  measurement,  the  abundant  sherds  provdde  ample  information  as  to  rim  profile; 
and  from  the  larger  fragments  it  is  possible  not  only  to  calculate  diameters  with 
reasonable  accuracy,  but  also  to  gain  a fairly  good  idea  of  the  general  contour  of  the 
vessels  of  which  they  once  formed  part  (hgs.  143,  c,  d;  185,  a-f;  187).  The  material 
indicates  that  the  run  of  the  bowls  carry  still  further  the  tendency  toward  restriction 
of  the  orifice  which  first  manifested  itself  in  Glaze  III  and  which  continued  through 
Glaze  IV.  In  Glaze  V the  point  of  greatest  diameter  is  well  beyond  the  lip.  It  is, 
however,  relatively  high,  the  sides  running  inward  and  downward  toward  the  bottom 
in  a straighter  line  and  with  a correspondingly  less  fully  rounded  curve  than  they  do 
in  the  earlier  types.  The  result  is,  of  course,  that  capacity  is  considerably  reduced. 

In  size  the  bowls  vary  from  9 to  inches  (hg.  i8<;,  a-f).  There  are  two  be- 
tween 9 and  10  inches  (orifice  measurement),  three  between  10  and  i i,  two  between 
1 1 and  I 2,  three  between  1 2 and  13,  one  I3d<+,  one  14^^,  one  i <,  one  i6Tt  (hg-  i8«;, 
d'he  average  is  exactly  i 2 inches,  and  measurements  taken  on  a long  series  of  sherds 
indicate  that  this  approximates  the  average  which  actually  obtained.  Depths  run 
from  3V2  inches  for  a 9-inch  specimen  to  for  the  i6Tf-ioch  bowl.  Extremes  in 
orifice -depth  index  are  .32  to  .49;  the  average  is  .405.  The  larger  bowls  tend  to  be 
deeper  in  proportion  to  their  width  than  the  smaller  ones.  The  capacity  of  the  9-inch 
bowl  is  2 dry  quarts  (2.2  litres);  the  i6Tf-ioch  bowl  is  too  fragmentary  to  permit 
determination  of  its  capacity,  but  it  must  have  held  considerably  more  than  the 
fi/f  quarts  (10.4  litres)  which  the  15-inch  specimen  contains. 

The  rim  of  the  Glaze  bowl  is  characterized  by  progressive  thickening  (hg. 
186).“  The  stratigraphic  material  shows  that  early  pieces  such  as  the  one  illustrated 
in  hgure  186,  a,  do  not  differ  greatly  from  Glaze  IV  standards,  the  exterior  being 
almost  straight,  the  interior  gently  convex,  the  angle  between  rim  proper  and  vessel 
wall  sharply  marked.  These  relatively  thin  rims  were  gradually  superseded  by  heav- 
ier and  heavier  ones  (b-f)  with  more  evenly  curving  exteriors,  d'oward  the  close  of  the 
period  the  rim  becomes  actually  “clubby”  (g-k),  the  exterior  fully  rounded,  the  inner 
face  stronglv  convex.  The  lip  is  always  more  or  less  rounded.  The  great  weight  of 
Glaze  \ rims  gives  one  the  impression  that  they  are  much  lower  than  those  of  Glaze 
IV.  In  reality  the  difference  is  slight.  Glaze  IV  examples  averaging  about  \]/2  inches, 

^ Soup-plates  and  other  unusual  forms  are  described  on  pp.  263-286. 

^ For  notes  upon  the  method  of  producing  the  thickening,  see  p.  385. 
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(ilaze  \ about  i inches  from  lip  to  the  point  where  the  thickening;  ends,  d'he  wall 
of  the  Glaze  \ bowl,  which  like  that  of  all  Pecos  bowls  maintains  a practically  con- 
stant thickness  throughout  the  whole  of  any  given  specimen,  is  lighter  than  that  of 
any  earlier  (jlaze  type.  Pieces  as  thin  as  of  inch  are  not  unusual,  many  measure 
% of  an  inch,  the  average  is  about  loid  very  few  exceed  % of  an  inch. 

OLLAS 

W e have  relatively  full  information  regarding  Glaze  \ ollas.  I'hese  vessels  tend 
to  break  into  larger  sherds  than  do  the  earlier  water-jars;  and  from  certain  rubbish- 
hlled  rooms  we  recovered  sufficient  parts  of  a half-dozen  specimens  to  permit  more 
or  less  complete  reconstruction. 

Study  of  the  material  indicates  that  the  olla  underwent,  during  the  Glaze  V 
period,  modifications  in  shape  analogous  to  those  which  took  place  in  the  bowl. 
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Kig.  1 86.  Glaze  Bowl  rim  profiles,  d’he  strong  thickening  is  characteristic.  Rims 
a and  belong  to  the  transition  between  (daze  1\'  and  (daze  ( 1/2) 

Sherds  from  early  deposits  are  from  vessels  which  in  general  shape  rather  closely 
approximate  the  (jlaze  IV  form,  i.e.,  they  are  wide  in  proportion  to  their  height, 
there  is  little  break  between  upper  body  and  neck,  the  neck  slopes  gently  upward, 
and  there  is  usually  a small  recurve  at  the  orifice  (hgs.  1^5,^,-  188,  a-c).  \N’hat  seems 
to  have  been  a fairlv  sudden  change,  although  pieces  which  might  be  considered  as 
transitional  are  not  wanting,  produces  the  typical,  or  middle-period,  ollas.  Such 
vessels  have  very  high  necks;  shoulders  which,  vieweci  from  the  side,  are  quickly 
rounding;  and  straight,  unmodified  rims  with  scjuarish  lips  (hgs.  185,  h;  188, 

Data  as  to  the  bottom  of  these  ollas  are  scanty;  there  are  pieces,  however,  which 
indicate  that  the  base  was  rounded,  as  shown  in  the  restored  drawings.  There  is  no 
evidence  that  the  recurveci  bottom  appeared  before  very  late  (ilaze  times  (see 

Sizes  of  Glaze  V'  ollas  cannot  be  reported  with  accuracy.  The  most  complete  of 
the  earlier  examples  has  an  orihee  yjT  inches  in  diameter;  body  diameter,  iqjT; 
height,  probably  9.  One  of  the  ollas  of  the  middle  period  has  7V2-inch  orihee;  body 
diameter,  probable  height,  \o}4.  As  to  the  late  olla  with  recurved  rim  we  can 

only  say  that  the  mouth,  measured  across  the  Hare,  averages  between  8 and  9 inches; 


Fig.  187.  (ilaze  \ . Bowls  (l)iam.  of  d,  i inches) 


219 


ah  c d e f g h i 


l‘ig.  i88.  Cilaze  V.  Olla  neck  profiles,  cz,  r.- F.arly  type  with  gentle  slope  and  slightly 
outcurved  or  bevelled  (r)  rim.  r/,  c,  f:  .Middle  type,  straighter,  more  nearly  vertical;  with 
plain,  though  sometimes  somewhat  thickened  ie)  rim.  /z,  i:  Late  type  with  curving  neck; 
rim  strongly  recurved.  (i  '2).  d'he  small  inset  outlines  (not  to  scale)  indicate  the  forms 
of  the  vessels;  that  with  outcurved  rim  is  demonstrably  correct  only  as  concerns  the  rim, 
the  body  and  base  are  hypothetical. 


Mg.  189.  (daze  Shouldered  bowls.  Note  uniformity  of  shape  and  close  resemblance 
in  outline  to  the  smaller  standard  bowls  (cf.  fig.  i8«;,  h).  (1/6) 


Fig.  190.  (daze  \k  Profiles  of  the  upper  parts  of  shouldered  bowls.  I he  rounded 
shoulder  and  more  or  less  recurved  rim  are  characteristic.  I'here  should  also  be  noted  the 
convexity  of  the  vessel  wall  between  shoulder  and  rim;  as  well  as  the  slight  thickening  of 
that  region.  Specimens  with  a reverse  curve,  which  produces  a gutter-like  depression  just 
outside  the  rim,  are  frequently  seen  (c,  /z,  /).  ( i;'2) 
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the  actual  orifice,  however,  is  of  about  the  same  diameter  as  that  of  the  earlier  types. 
Capacities  are  not  determinable. 


SHOULDERED  BOWLS 

This  vessel  (figs.  102,  e^f;  189),  w'hich  attains  its  maximum  frequency  in  Glaze 
\’,  differs  from  its  Glaze  I\"  prototype  in  being  flatter  (about  80%  of  its  height  lies 
below  the  shoulder,  as  against  70%  in  Glaze  I\d;  in  having,  as  a rule,  a rounded 
rather  than  an  angular  shoulder  (hgs.  189,  190;  cf.  fig.  145);  and  in  being  much  less 
variable  in  shape. 

Measuremeyits  of  five  whole  specimens  and  calculations  from  many  large  sherds 
indicate  an  average  orifice  diameter  of  9L2  inches;  greatest  diameter  10  inches; 
height,  d/3  inches.  Orifice-depth  index  averages  .36;  greatest  diameter-depth  index^ 
.33.  Capacity  is  about  2 dry  quarts  (2.2.  litres). 

Rims  (hg.  190)  are  much  more  standardized  than  those  of  the  Glaze  I\"  shoul- 
dered bowls  (cf.  fig.  14b).  -At  the  orifice  there  is  almost  always  a slight  turn  upward 
with  termination  in  a rounded  lip.'  Pieces  with  a noticeable,  almost  gutter-like, 
depression  just  outside  the  upturned  rim  are  not  rare  (hg.  190,  /z,  /).  The  vessel  wall 
between  the  shoulder  and  the  terminal  upturn  of  the  rim  is  gently  convex,  rather 
than  almost  straight,  as  in  Glaze  IV;  the  distance  between  rim  and  shoulder  is  also 
less  (seldom  over  1 inch,  as  against  \pd,  inches  for  Glaze  I\").  The  shoulder,  as  has 
been  said,  is  rounded.  .Another  peculiarity  of  these  bowls  is  the  comparatively  great 
weight  of  the  upper  wall,  which  sometimes  attains  a thickness  of  of  an  inch; 
while  the  wall  below  the  shoulder  is  seldom  over  fjg  of  an  inch  thick;  some  specimens, 
indeed,  have  lower  walls  as  light  as  j/g  ^)- 

Shouldered  bowl  with  spout.  The  single  example  (102,  h)  is,  in  every  respect 
save  the  pitcher-lip  spout,  a typical  Glaze  vessel.  Fhe  addition  of  this  appurten- 
ance to  a shouldered  bowl  must  have  been  an  extremely  unusual  practice,  for  not 
even  a fragment  of  another  specimen  was  recovered.  But  it  is  not  unique,  for  a closely 
similar  one  was  collected  by  Hewett  on  the  Pajarito  Plateau,  presumably  at  Puye, 
and  therefore  probably  of  Glaze  I A"  period.- 


GENERAL  DECORATIVE  EE.ATURES 

Colors.  Dark  glaze  and  matte  red  on  light  backgrounds.  Bowls  slipped  with 
red  are  rare.  Upon  such  pieces  the  red  slip  is  usually  confined  to  the  interior,  the 
decoration  being  in  matte  white  outlined  with  glaze,  or  in  glaze  alone;  their  exteriors 
are  light-slipped  with  red  decoration.  If  the  whole  bowl  is  red,  the  exterior  decoration 
is  also  white  with  glaze  edgings  (fig.  220,  a)^  or  simply  in  glaze.  Dark  shades  of  red 
were  never,  in  Glaze  \",  used  upon  red  slips;  this  practice  was  confined  to  Glaze  I\k 

Slip  exten  t.  Bowls.  Slip  covers  the  whole  interior  and  the  upper  part  of  the 
exterior;  there  is  usually  no  slip  on  the  exterior  bottom  where,  the  fired  paste  of 

' It  so  happened  that  the  lew  shouldered  bowls  found  in  sufficiently  complete  condition  for  the 
drawing  of  outlines  (hg.  189)  and  for  photographing  (hg.  102,  f,/)  did  not  possess  the  recurved  lip. 
They  are  perhaps  early  specimens. 

^ Hewett,  1908,  pi.  , g. 
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(ilaze  being  reddish-brown,  there  is  a large  round  area  ot  that  color  (tig.  i 87,  side 
\ iew's).  rhe  bottom  is,  in  some  cases,  ot  so  tine  and  even  a color  that  one  suspects 
the  presence  ot  a red  wash. 

Ollas.  Light-colored  slip  runs  trom  a little  below  the  point  ot  greatest  diameter 
upward  to  the  outer  edge  ot  the  lip  (tig.  20H).  d'he  lip  and  the  inner  part  ot  the  neck 
downward  tor  about  7 inches  are  slipped  red.  Red  slip  also  covers  at  least  the  upper 
part  ot  the  lower  body;  there  is  no  evidence  that  there  was  an  unslipped  area  at  the 
base,  but  data  as  to  this  part  ot  the  (daze  \ olla  are  scanty. 

Shouldered  howls.  Red  slip  covers  the  whole  interior  and  usuallv  the  whole 
exterior  below  the  shoulder;  rhe  exterior  bottoms  ot  some  pieces  are  not  slipped  (the 
bare  paste  is  closely  similar  in  color  to  the  red  slip).  The  upper  part  ot  the  exterior 
trom  the  shoulder,  or  a tritie  below  its  point  ot  greatest  diameter,  to  the  edge  of  the 
rim  is  treated  with  light  colored  slip  as  background  tor  decoration.  Bowls  with  a 
pronounced  reverse  curve  at  the  exterior  base  of  the  upturned  rim  (see  hg.  190,  /;,  /) 
otten  have  this  little  gutter-like  area  slipped  red.  A tew  sherds  prove  that  an  occas- 
ional specimen  was  entirely  covered  with  red  slip. 

/ones  of  DECORA  ! ion.  Bowls.  Interior;  normally  a very  narrow  zone  just 
below  the  rim,  leaving  by  far  the  greater  part  ot  the  inner  surtace  unornamented; 
all-over  patterns  are  uncommon.  Kxterior:  repeated  tree-standing  units,  or  repeated 
units  upon  a base-stripe;  in  either  case  the  design  is  placed  high  upon  the  bowd, 
beginning  at  the  very  lip  and  seldom  extending  downward  more  than  j inches.  There 
is  no  decoration  upon  the  interior  ot  the  rim  or  upon  the  lip. 

Ollas  (hg.  208).  d'he  entire  upper  body  and  neck,  from  below  the  shoulder  to  the 
orihce.  The  held  is  divided  into  two  zones;  one  relatively  narrow  one  about  the  shoul- 
der, a generally  much  broader  one  trom  the  upper  edge  ot  the  body  zone  to  the  lip. 

Shouldered  howls  (hg.  102,  c,  f).  A narrow  zone  trom  a little  below  the  point  ot 
greatest  diameter  to  the  base  ot  the  upturned  rim.  Kmbellishment  ot  the  inner  side 
ot  the  rim  by  groups  ot  ticks  is  much  rarer  than  in  (ilaze  I\\  There  is  no  decoration 
ot  the  inner  surtace  ot  the  bowl. 


BOWK  INTKKIOR  DKCORATIOX 

The  band,  that  standby  ot  the  Pecos  potter  trom  Hlack-on-white  through  (ilaze 
III,  decreased  in  importance  during  (ilaze  1\\  in  which  period  it  was  sparingly  used 
and  also  often  departed  from  the  rigidly  standardized  tour-panel  arrangement  ot 
earlier  times.  From  Glaze  V bowls  the  band  disappears  completely,  the  interiors  ot 
these  vessels  bearing,  in  its  stead,  one  ot  the  tollowing  three  patterns: 

Stripe 

Pendent  birds 

All-over 

.STRIPE 

'This  is  interior  decoration  reduced  to  ultimate  simplicity.  Just  below  the  rim  a 
red  line  with  heavy  glaze  borders  encircles  the  bowl,  a third  glaze  line  is  set  immedi- 
ately below  the  lower  border;  all  three  are  broken  by  a common  exit  space  (hg.  187, 
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I he  third  line  is  analogous  to  the  supplementary  line  seen  in  certain  Glaze  IV 
all-over  patterns  and  is  probably  derived  directlv 'therefrom.  A verv  few  sherds 
show  embellishment  of  the  supplementary  line  by  small  triangles,  dots,  or  dashes. 

I he  stripe  appears  upon  the  interior  of  everv  one  of  our  complete  Glaze  V 
bowls  and  upon  every  one  of  the  several  thousand  sherds  in  the  collection.  In  the 
majority  of  cases  it  forms  the  only  decoration;  on  the  remainder  added  motifs  serve 
to  produce  the  two  patterns  next  to  be  described. 


fig.  191.  Glaze  \ . Pendent  birds  from  bowl  interiors.  Note  absence  of  red.  The  pat- 
tern at  e IS  unusual  in  that  the  birds  are  upon  the  encircling  line;  and  in  that  the  usual  third 

or  supplementary,  line  IS  absent.  For  exterior  decoration  of  « and  r,  see  hgs.  107  107  / 


PENDENT  BIRDS 

Ihe  mevMtable  stripe  encircles  the  upper  wall  of  the  bowl  (hg.  191);  but  cur- 
iously enough,  in  the  only  four  examples  we  recovered,  as  well  as  In  a closelv  allied 
all-over  pattern  (hg.  192,/),  its  red  component  is  omitted.  'I'he  two  glaze  bo'rdering 
lines  occupy  their  proper  positions  and  close  what  should  be  the  red  area  at  the  exit 
space;  the  supplementary  line  lies  below.  Why  the  red,  which  is  seeminglv  so  integral 
a part  of  the  stripe,  should  be  missing  from  these  few  specimens,  and  fro'm  no  others 
is  a mystery.  I he  birds,  two  m number  and  in  each  case  facing  to  the  left,  are  much 
like  the  1 ajaritan  birds  of  Glaze  IV,  but  their  tails  bear  cross^narks,  which  are  not 
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usually  seen  on  Pajaritan  birds.  Except  in  ti^ure  191,  they  hang  trom  the  supple- 
mentary line;  that  member  of  the  stripe,  on  the  yessel  in  question,  lies  above  the 
paired  lines  which,  in  the  conventional  stripe,  would  border  the  red.  The  bird  at  e is 
perched  upon,  rather  than  pendent  trom,  encircling  lines;  this  pattern  is  further 
aberrant  in  that  there  is  no  supplementary  line. 

.ALL-OVER  P.ATTERNS 

We  collected  nme  bowls  decorated  in  this  manner  (tig.  192).  Each  ot  them  is 
encircled  by  the  usual  red  stripe  with  glaze  borders  and  supplementary  lower  line 
(the  supplementary  line  is  omitted  in  c;  in  /'  there  is  no  red).  The  figure  in  the  bowl- 
bottom  is  in  tour  cases  the  capitan  (rt',  /?),  in  one  the  jogged  cross-bar  (r);  the 

other  tour  are;  a swastika-like  pattern  ot  red  keys  (tig.  187,  d)\  a circle  with  interior 
arrangement  ot  birdlets  on  crossed  lines  (tig.  192,/);  a semi-lunar  figure  on  a cross- 
bar {b)\  and  tour  round  figures  with  ticked  peripheries  and  three-line  appendages 
which  suggest  the  projections  from  the  heads  of  capitans  (a). 

rhe  all-over  patterns  and  the  pendent  bircis  are  obviously  derived  trom  Glaze 
1\"  prototypes.  .As  a matter  ot  tact,  the  vessels  which  bear  them  are  all  very  early  in 
the  Cilaze  \’  series.  With  the  exception  ot  the  swastika-key  specimen  (tig.  187,  d), 
they  might  well  be  classified  as  transitional,  d'hev  have  relatively  thin  rims,  their 
exterior  patterns  (for  references  to  the  figures  illustrating  the  exteriors,  see  caption 
ot  hg.  192)  have  strong  Glaze  1\'  affinities,  and  the  glaze  lines  are  tar  less  “runny” 
than  is  usual  in  Glaze  ^ . .A  check-up  ot  their  provenience  shows  that  all  ot  them,  save 
the  swastika-key  bowl,  came  trom  graves.  This  is  a further  indication  ot  antiquity, 
because  during  the  height  ot  the  Glaze  period  pottery  was  not  used  tor  mortuary 
offerings,  b'or  this  reason  our  knowledge  ot  the  type  in  its  fullest  development  must 
be  derived  largely  trom  sherds.  Study  of  this  category  of  material  shows  that  among 
the  three  sorts  ot  bowl  interior  patterns,  the  stripe  is  overwhelmingly  predominant, 
and  that  all-over  and  pendent  bird  decorations  are  almost  exclusively  confined  to 
the  beginning  ot  the  period. 

BOWL  EXTERIOR  DECOR.ATIOX 

Although  the  exteriors  ot  Glaze  \ bowls  exhibit,  as  compared  to  Glaze  I\’,  a 
simplification  and  reduction  in  number  ot  devices  employed,  their  embellishment  is 
much  more  varied  than  that  ot  the  interiors.  A classification  follows;' 

Keys 

Key-tail  figures 

Birds 

Capitans 

Zigzags 

Miscellaneous 

’ The  number  ot  occurrences  is  not  included  in  this  tabulation  because  the  data  are  derived  trom 
sherds  which,  because  ot  selective  collecting,  do  not  properlv  represent  the  relative  trequencv  ot  the 
various  patterns. 


^ig.  192.  (ilaze  \.  All-over  patterns  from  bowl  interiors.  These  specimens  are  from 
the  earlier  part  of  the  (jlaze  A period  and  might  well  be  considered  as  transitional  between 
(ilaze  I\  and  (ilaze  \ . bor  exterior  decoration  of  see  fig.  197,  e;  of  fig.  202,  d;  of  r,  fig. 
193,  rt;  of  r/,  fig.  197,  g;  of  fig.  197,  h;  of  /,  fig.  193,  h.  The  exteriors  of  ^ and  h are  not 
reproduced.  For  photographs  of  b and  e,  see  fig.  143,  r,  d.  {Ca.  1/8) 


a 


feb  'H»tl  ^ 


Fig.  193.  Glaze  V.  (ilaze-bordered  red  decorations  from  bowl  exteriors.  Double- 
ended  keys.  For  interior  decoration  of  see  fig.  192,  c;  of  h,  fig.  192,  of  r,  htj.  191,^.  (1/8) 
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big.  194.  Glaze  V.  Keys  from  bowl  exteriors.  <7,  b:  Probably  parts  of  the  rare  double- 
ended  key-figure,  c,  d,  i:  Right-facing  keys  whose  stalks  turn  to  the  left;  the  method  of 
termination  of  this  figure  is  uncertain,  e:  Left-facing  key,  an  unusual  form,  f:  Possibly  part 
of  a double-ended  figure.  h:  Fragmentary  keys  showing  the  peculiar  tooth-like  forward 
facing  steps  characteristic  of  late  (flaze  (1/4) 
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REVS 

Red  keys  are  much  in  evidence  in  the  exterior  decoration  ot  Glaze  bowls;  but 
instead  of  being  independent  devices,  as  they  were  in  Glazes  II  to  IV,  they  normally 
appear  as  parts  of  the  key-tail  figures  to  be  described  below.  We  have,  indeed,  but  a 
single  example,  from  a complete  bowl,  of  the  formerly  so  common  double-ended  key. 
It  is  illustrated  in  figure  193,  c;  it  will  be  noted  that  the  supplementary  glaze  line,  so 
dear  to  the  heart  of  the  Glaze  decorator,  margins  the  keys.  The  sherds  exhibit 
many  other  keys,  but  most  of  these  show'  the  attachment,  to  their  vertical  backs,  of 
elements  which  prove  them  to  have  been  components  of  key-tail  figures.  Keys  on 
sherds  so  broken  that  their  vertical  backs  are  missing  might  have  belonged  to  double- 
ended  figures,  but  every  such  figure  has,  of  course,  one  right-facing  and  one  left- 
facing key,  so  that  the  sherds  should  show  as  many  left-  as  right-facing  examples. 
As  a matter  of  fact,  out  of  thirty  fragments  with  keys  whose  backs  are  lacking,  only 
five  are  lefts.  It  is  therefore  probable  that  most  of  them  come  from  key-tail  figures, 
whose  keys  habitually  face  to  the  right,  and  one  may  conclude  that  the  double-ended 
key  is  indeed  very  rare.  1 have  considered  the  above  small  problem  at  some  length 


a be 


Fig.  195.  Glaze  Unusual  keys  from  bowl  exteriors,  a:  Pendent  from  a stripe. 
Part  of  a double-ended  key  figure  (?).  The  ticking,  common  upon  the  heads  of  birds,  is 
rarely  seen  upon  keys,  r:  Key  in  white  pigment  upon  a red  background.  (1/4) 


because  the  paucity  of  whole  bowls  has  necessitated  close  study  of  the  sherds.  It 
also  forms  a good  illustration  of  the  sort  of  reasoning  required  when  working,  as  one 
so  often  must,  with  fragmentary  material. 

Specimens  bearing  what  are  probably  parts  of  double-ended  keys  appear  in 
figure  194,  rt,  .Another  sort  of  key,  which  is  not  uncommon,  faces  to  the  right,  its 
stalk  dropping  vertically  and  then  turning  to  the  left  (figs.  194,  r,  r/,  /).  We  have  no 
specimen  to  show  how  this  device  was  completed.  If  it  was  double-ended,  terminat- 
ing in  a second  key  turned  in  the  opposite  direction,  there  should  be  an  approxi- 
mately equal  representation  of  such  left-facing  keys  with  stalks  bent  to  the  right.  .As 
these,  however,  do  not  occur  at  all,  one  must  conclude  that  the  examples  we  hav'e 
were  single  keys  mounted  at  the  ends  of  short  segments  of  a stripe,  as  are  certain 
birds  to  be  described  below  (cf.  figs.  197,  rt',/).  The  key  pendent  from  a red  stripe 
(fig.  195,  a)  is  not  duplicated  in  the  collection;  its  back  is  ticked  like  the  heads  of 
many  bird  figures,  as  are  those  of  the  other  two  keys  (Z*,  c)  shown  in  the  same  figure. 
Keys  are  also  involved  in  the  devices  reproduced  in  figure  193.  That  at  I?  is  obviouslv 
allied  to  a figure  seen  in  Glaze  1\"  (cf.  fig.  162,  h,  i).  The  pairs  of  accessory  birds 
should  be  noted;  they  too  are  an  obvious  survival  from  Glaze  IV. 
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'I  he  keys  themselx  es,  both  in  the  treatments  discussed  in  the  foregoing  para- 
graphs and  those  used  in  key-tail  figures  and  capita?/s,  are  almost  always  two-stepped 
although  one-stepped  (hgs.  194,  19^,  a)  and  three-stepped  (hg.  198,  /p  examples 

occur.  \ he  steps  tend  to  be  more  saw-toothed  than  those  ot  Cilazes  III  and  I^'  red 
keys.  Some  ot  them,  indeed,  actually  angle  forward  (hg.  194,^,  /z). 

KEV-IAIL  FIGURES 

With  the  possible  exception  of  the  capitan^  this  is  the  commonest  exterior  dec- 
oration of  Glaze  \ bowls  (hgs.  196;  197,  a-c;  198,  c-k).  Its  make-up  is  simple:  a red 
key  rises  from  a red  base-stripe.  I’o  the  vertical  back  of  the  key  or,  more  commonly. 


Fig.  196.  Cilaze  \ . Key-tail  hgure  from  bowl  exteriors.  I’he  example  at  a is  unusual 
in  that  the  key  is  not  red.  Drawn  from  sherds;  see  also  hy.  197,  a-c.  (1/4) 

to  a vertical  line  closely  paralleling  its  back,  is  attached  a device  in  glaze  which,  on 
the  analogy  of  other  (ilaze  W and  \ material,  is  apparently  a bird’s  tail.  The  hgure, 
indeed,  is  closely  akin  to  the  bird  with  red  forepart  (cf.  hg.  197,  z’),  the  key  replacing 
the  crooked  head  of  the  latter. 

I-'rom  whole  bowls  we  have  only  the  few  kev-tails  reproduced  in  hgure  197,  a-c. 
But  the  sherds  provide  a great  number  of  more  or  less  incomplete  specimens  (hgs. 
196;  198,  c-k).  Study  of  these  shows  that  the  key  \'aries  little.  It  habitually  faces  to 
the  right  (only  eighteen  out  of  one  hundred  and  hfty-one  face  to  the  left);  it  is 
normally  two-stepped.  .Although  the  tails  provide  more  opportunity  for  the  play  of 
individual  fancy,  they  are  also  rather  rigidly  standardized,  much  more  so  than  the 
tails  of  Glaze  I\’  birds  with  red  forepart  (cf.  hgs.  164,  165).  The  commonest  form 
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^''g-  ’97-  (ilaze  \ . (ilaze-hordered  red  decorations  from  bowl  exteriors:  Key-tail 
figures  and  birds,  a-c:  Key-tail  figures;  a illustrates  three  of  four  units  from  a 15-inch  bowl. 
d:  Bilal  with  terraced,  key-like,  tail,  e:  Bird  with  red  forepart.  /';  Degenerate  form  of  bird 
with  red  forepart,  g-i:  Birds  with  spotted  body.  J:  Bird  red  throughout,  a rare  or  unique 
form  m (jlaze  \ . 7 he  interior  decoration  of  a-  'd^  and  / is  a plain  stripe  (see  hg.  1H7,  b)\  for 
interior  of  e,  see  fig.  192,  a;  of  g,  hg.  192,  d;  of  /;,  hg.  192,  r;  of  f,  hg.  191,  a.  d lTe  interior  of  / 
is  not  reproduced.  (i/H) 
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Hg.  198.  (jlaze  Exteriors  of  bowl  sherds.  b:  Keys,  c-k:  Key- 
tail  figures.  /-;/.•  Bird  heads.  0,  p:  Zigzags,  q:  \’ertical  keys  hack-to-back. 

(1/3) 
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consists  of  two  or  three  horizontal  lines,  the  upper  one  the  longest,  the  lower  ones 
progressiv'elv  shorter.  At  the  end  of  each  line  are  two  short  downward  dashes,  of 
which  the  cross-marks  of  (daze  I\"  tails  are  without  doubt  the  prototype  (cl.  hg. 
164).  From  the  lower  side  ol  each  line  there  is  olten,  but  not  invariably,  drawn  a 
pendant  consisting  ol  two  triangles,  one  within  the  other,  or  ol  two  concentric  hall- 
circles.  The  base  of  the  tail  is  supported,  so  to  speak,  by  a terraced  key-like  arrang- 
ment  (hg.  196,  b,  d),  rarely  by  an  oblique  line  (/)  or  by  terraced  blocking  between 
the  lines  [a). 

Fhe  number  ol  kev-tail  hgures  per  bowl  is  uncertain.  On  the  very  large  speci- 
men there  are  four  (hg.  197,  a — because  ol  the  pattern’s  great  length  only  three  are 
shown  in  the  reproduction);  two  smaller  bowls  have  three  {1?)  and  two  (c)  respec- 
tively. I am  inclined  to  believe,  on  this  evidence  and  that  ol  the  sherds,  that  the  rule 
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Fig.  199.  (daze  \’.  Birds  from  bowl  exteriors,  a,  h:  With  terraced  tail,  c,  d:  I’nusual 
forms  of  the  bird  with  red  forepart,  the  tail  being  greatly  reduced  (c)  or  lacking  (<-/).  From 
sherds.  (1/4) 

ol  two,  conventional  lor  (daze  I\'  birds  with  red  forepart  (cf.  hg.  i6q)  was  usuallv 
exceeded,  three  perhaps  having  been  the  customary  number.  As  was  said  above, 
they  are  usually  set  on  a red  base-stripe;  there  are,  however,  manv  instances  in 
which  the  stripe  is  replaced  by  short  segments  thereol,  each  one  bearing  a kev-tail 
hgure  (hg.  197,  b). 

BIRDS 

Birds  appear  in  lour  well-dehned  varieties: 

Birds  with  terraced  tail 

Idrds  with  red  lorepart 

Idrds  with  spotted  body,  conventional 

Birds  with  spotted  body,  naturalistic 

Birds  wuh  terr.vced  t.vil.  This  depiction,  which  I would  hav^e  called  the 
key-tail  bird  had  it  not  been  for  the  danger  of  confusing  it  with  the  hgure  last 
described,  is  rare.  We  h ave  but  one  whole  bowl  which  bears  such  birds  (hg.  197,  d) 
and  twelve  sherds  (two  illustrated  in  hg.  199,  b).  d'he  hgure  seems  always  to  rise 

Irom  the  right-hand  end  ol  a short  red  base,  a Iragment,  so  to  speak,  ol  a base-stripe. 

The  red  ol  the  base  rises  vertically;  at  its  upper  end  a right-angled  crook-head  ex- 
tends to  the  right,  a key,  of  the  same  type  as  that  used  in  the  key-tail  hgures,  runs 
leltward.  I'he  vertical  Iront  ol  the  head  mav  be  ticked  (hg.  199,  a)^  but  apparently 
it  was  more  olten  plain. 
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Birds  with  red  forepart.  Fhough  more  common  than  the  foregoing,  these 
are  distinctly  rarer  than  key-tail  figures.  Examples  from  early  (daze  \'  bowls  (see 
tig.  197,  e)  are  closely  similar  to  the  same  class  of  (jlaze  W birds,  i.e.,  they  are 
placed  on  a red  base-stripe,  from  which  the  red  forepart  rises  vertically,  bends  to  the 
right,  and  terminates  in  a right-angled  crook-head  with  ticked  front,  d'he  tail  is  in 
glaze  alone  and,  as  nearly  as  can  be  determined  from  our  fragmentary  material,  it 
does  not  difi'er  from  the  same  part  of  the  key-tail  figure  (cf.  fio;.  196).  In  later  (daze 
times  these  birds,  as  is  indicated  by  a number  of  sherds,  became  much  simplified 
and  the  base-stripe  was  segmented  to  form  short  individual  supports  (hg.  197,  / ). 
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Fig.  200.  (jlaze  Birds  with  spotted  body,  conventional  type.  'Fhese  are  late  ex- 
amples; for  a perhaps  earlier  form  see  fig.  197,^-/.  From  exteriors  of  howl  sherds.  ( 1 4) 

Birds  with  spotted  bodv,  conwention.al  'tvpe.  I suspect  that  these  birds 
were  relativ^ely  rare,  particularly  during  the  later  part  of  the  (ilaze  \ period.  e 
have  the  three  whole  bowls  whose  exterior  decorations  are  illustrated  in  figure  197, 
-i;  there  are  also  some  fifty  sherds  which  bear  parts  of  such  birds.  Fhe  relative 
bundance,  however,  of  the  fragmentary  material  is  probably  due  to  selective 
collecting.  The  figures,  usually  three  in  number,  are  set  close  below  the  rims  and 
above,  but  seldom  touching,  a red  base-stripe.  They  are  without  doubt  directly 
derived  from  the  (ilaze  W birds  with  spotted  body,  having  the  same  vaguely 
triangular,  spotted  bodies,  peculiarly  shaped  heads,  and  long  tails  composed  of 
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plain  horizontal  lines.  The  greatest  difference  lies  in  the  omission  of  the  chevron- 
like arrangement  which,  in  Glaze  \\\  separates  the  body  from  the  tail  (cf.  hg.  i68). 
h'igures  perhaps  allied  to  this  occur  on  apparently  late  bowls  (hg.  200). 

Birds  with  spo  i tei)  body,  naturalistic  type.  Upon  sherds  of  what  appear, 
from  rim  form  and  quality  of  glaze,  to  be  late  bowls  are  birds  of  a more  variable 
nature;- a group  of  them  is  illustrated  in  hgure  201.  They  develop  naturalistic  fea- 
tures, such  as  rounded  bodies  and  even  wings  and  legs. 
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Fig.  201 . 
sherds.  ( i G) 


(ilaze  \ . 


Birds  with  spotted  body,  naturalistic  type. 


From  exteriors  of  howl 


CAPITANS 

Capitans  (hgs.  202-204)  constitute  one  of  the  commonest  forms  of  decoration 
upon  the  exteriors  of  (daze  V bowls.  How  closely  they  approach  the  key-tail  hgure 
in  frequency  cannot  certainly  be  determined  from  the  material  in  hand,  for  all 
sherds  bearing  parts  of  the  capitan^  an  interesting  depiction  and  one  easily  recog- 
nized even  when  fragmentary,  were  naturally  saved,  whereas  many  pieces  orna- 
mented with  the  key-tail  were  discarded.  This  of  course  gives  the  former  an  unduly 
high  representation  among  the  selected  sherds.  .A  check  of  the  unselected  lots, 
although  such  sherds  are  mostly  too  small  to  insure  certain  identihcation  of  designs, 
indicates,  however,  that  the  capitan  is  hrmly  intrenched  in  second  place. 

The  hgure  much  resembles  its  (daze  I\"  prototype.  Two  capitans^  as  before, 
comprise  the  decoration  of  the  bowl’s  exterior;  there  is  the  same  long  rectangular 
body,  short  neck,  and  triangular  head  with  three  appendages  (hg.  202).  The  ap- 
pendages, however,  are  shorter  and  are  more  often  pointed  than  blunt-ended.  "Fhe 
apex  of  the  triangular  head  always  points  toward  the  body,  never  outward,  as  it  often 
does  in  (daze  IVh  Human  features:  (dots  or  dashes  for  eyes  and  mouth)  invariably 
appear  (hgs.  202;  2oq;  204,  r,  d^t\g)\  the  nose  is  not  represented  save  in  one  evidently 
early  example  (hg.  202,  d).  d'he  neck  is  frequently  undecorated;  but  in  most  cases  it 
is  crossed  by  a pair  of  lines,  normally  plain,  rarely  dotted.  The  red  outline  of  the 
body  encloses  an  elongated  rectangular  space,  which  is  cut  by  vertical  lines  (pairs  or 
threes)  into  two  or  three  panels  (hg.  202,  b).  d'he  panels  normally  contain  oblique 

arrangements,  which  almost  always  take  the  form  of  two  small,  one-step  keys  on 
long  stalks  (hgs.  204,  k-m;  20<;,  b).  d’he  stalks  may  (hg.  205,  b)  or  may  not  (a)  be 
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Mg.  202.  Glaze  \.  Capitans  from  bowl  exteriors.  From  h there  has  been  omitted  a 
second  terraced  hgure,  ot  which,  on  the  original  specimen,  traces  may  be  seen  between  the 
head  ot  the  right-hand  tigure  and  the  tail  ot  the  left.  The  bowl  from  which  r/is  reproduced  is 
early  (see  photograph,  hg.  14J;,  f).  {Ca.  1 7) 


Mg.  203.  Capitan  heads  from  bowl  exteriors;  showing  the  remarkably  unitorm  rendi- 
tion ot  this  figure.  The  example  at  a is  one  of  the  few  capitans  with  double-key  bodv  (cf.  hg. 
202,  r);  that  at/ is  unusual  in  that  it  taces  to  the  left.  (1/4) 
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Fig.  204.  Glaze  V.  F.xteriors  of  bowl  sherds  bearing  parts  of  capitan 
figures,  a-j:  Heads.  Body  decorations,  n-p:  Body  terminations.  (1/3) 
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l*'ig.  20£;.  Glaze  Panels  from  capitan  figures:  exact  copies  above;  renderings  of 
intended  designs  below,  b'rom  sherds.  (CVn  i 3) 
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b'i^.  20b.  (jlaze  \'.  Exteriors  of  bowl  sherds.  «-<’.•  Zigzags. Terraced  hgures.  (1/4) 


Fig.  207.  Cilaze  Gnusual  decorations  from  bowl  exteriors;  those  at  a,  h suggest  the 
sunburst  device  of  Glaze  III  (cf.  fig.  131);  those  at  r,  d are  obviously  derived  from  (ilaze  W 
prototx  pes  (cf.  hg.  i ty,  i-l  and  m-l).  (1/4) 
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separated  by  a line  connecting  diagonally  opposite  corners  of  the  panel;  in  either 
case  they  run  parallel  to  each  other  and  are  bent  in  such  a way  as  to  bring  the  keys 
into  indirect  opposition  (i.e.,  the  two  stalks,  or  the  stalks  and  the  central  diagonal, 
lie  between  the  keys).  Other  sorts  of  body  decoration  are  rare;  oblique  birdlets  (fig. 
205,  c),  oblique  lines  with  dots  or  small  triangles  (fig.  202,  — best  seen  in  restored 
portion).  One  or  two  sherds  seem  to  show  a suryiyal  of  the  Glaze  W unpaneled  field 
with  zigzag  (fig.  169,  a,  d).  The  body  terminates,  in  almost  every  case,  in  an  angular 
notch  (figs.  202,  rt,  b;  204,  n-p)\  there  is  one  instance  of  a tail-like  protuberance 
(fig.  202,  d;  the  bowl  bearing  these  capitans  is  a very  early  one);  a single  sherd 
exhibits  what  appears  to  be  a typical  bird  tail. 

d'here  remains  to  be  described  a variant  of  the  capitan  which  is  found  on  one  of 
the  complete  bowls.  Fhe  sherds  prove  that,  although  uncommon,  it  is  not  unique. 
As  may  be  seen  in  the  drawing  (fig.  202,  c)  the  body  is  a long,  double-ended  key 
figure,  the  two  keys  facing  each  other.  The  typical  capitan  head  emanates  from  the 
back  of  the  right-hand  key,  the  equally  typical  notched  termination  is  formed  by  a 
bend  in  the  rising  stalk  of  the  left-hand  key;  from  the  horizontal  stripe  which  con- 
nects the  keys  there  arise  two  other  keys,  set  back-to-back.  A sherd  from  a similar 
capitan  is  illustrated  in  figure  2oq,  a. 

-Among  the  approximately  two  hundred  sherds  bearing  recognizable  parts  of 
capitans,  only  four  have  the  heads  pointing  to  the  left  (one  shown  in  fig.  2oq,  f). 


ZIGZ.AGS 

Zigzags  (figs.  198,  0,  p;  206,  a-e)  are  relatively  rare  (seventeen  sherds).  .All  are 
of  oblique  type.  A red,  glaze-bordered  stripe  forms  the  zigzag;  its  upper  points  reach 
the  edge  of  the  rim.  d'here  is  no  evidence  as  to  whether  or  not  it  has  an  exit  space. 
In  two  cases  red  is  omitted,  the  zigzag  consisting  of  two  parallel  glaze  lines  (fig.  206, 
e).  In  five  cases  glaze  dots  are  set  along  the  bordering  lines  (fig.  206,  d). 

-MISCELL-ANEOUS  EXTERIOR  UECOR.ATIOXS 

'I’he  extraordinary  standardization  of  Cilaze  design  is  illustrated  by  the  fact 
that  among  the  thousands  of  sherds  examined  in  the  field  only  twenty  or  thirty  were 
found  to  bear  decorations  that  failed  to  fall  into  one  or  another  of  the  few  categories 
described  above.  The  majority  of  such  pieces  are  too  small,  too  battered,  or  too 
confused  by  running  of  the  glaze  to  permit  identification  of  the  figures  which  they 
bore.  Upon  some  of  them,  however,  are  legible  devices;  terraces  (fig.  206,/,^);  half- 
circles or  circles  with  ticked  edges  (fig.  207,  a,  b)  which  seem  to  be  survivals  of  the 
sunburst  of  Glaze  III  and  I\'  (cf.  figs,  iqi ; 174,  d,  e)  \ and  rectangular  or  triangular 
protuberances  from  a red  base-stripe  that  carry  accessory  birds  (fig.  207,  c,  d'-  -these 
are  surely  hold-overs  from  the  Glaze  W decorative  system — cf.  fig.  157,  /-/). 


d 

Kig.  208.  Cilaze  Ollas.  a-c:  'I'ypical  specimens  of  the  middle  period,  d, 
(daze  V,  transitional  from  (daze  W ; note  that  neck  decoration  is  relatively  narrow 
hodv  decoration  of  ends  at  point  of  greatest  diameter.  (1/6) 
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OLLA  DECORATION 

One  might  justihahly  consider  that  the  typical  Glaze  V olla  of  the  middle 
period  (hg.  185,  /z)  has  no  neck  whatever;  one  could  hold,  on  the  other  hand,  that 
above  the  rounded  shoulder  the  whole  vessel  is  neck.  This  is  merely  a matter  of 
terminology.  The  Glaze  \"  decorator,  however,  obviously  considered  that  a distinc- 
tion should  be  made,  for  following  traditional  practice  she  divided  her  held  into  two 
zones,  one  about  the  shoulder  and  one  covering  the  upper  part  of  the  olla  (hg.  208, 
a-c).  d'hese  are  here  called  the  body  and  neck  zones. 

BODY 

d'his  zone  encircles  the  rounded  shoulder  from  well  below  the  point  of  greatest 
diameter  to  an  approximately  equal,  or  slightly  greater,  distance  above  that  point. 
It  is  thus  a relatively  narrow  held  which  is  almost  always  treated  as  a paneled  band, 
d'here  are  no  framing  lines,  the  band  terminating  below  in  a single  banding  line,  its 
upper  banding  line  being  the  lower  glaze  border  of  the  red  stripe  which  divides  the 


a 


Fig.  209.  (daze  V.  Gnusual  decorations  from  olla  bodies,  a:  Key-tail  hgure.  Key. 
r;  Cross,  z/.- Sunburst.  Drawn  from  sherds.  (i  T) 

held  of  the  body  from  that  of  the  neck.  Sets  of  two  or  three  vertical  lines  cut  the  band 
into  six  to  eight  panels.  There  is  extraordinary  uniformity  in  the  decoration  of  the 
panels.  They  are  repetitive,  rather  than  alternating  (A, .A, .A,  etc.  instead  of  .A,B,A,B, 
as  in  the  older  Glazes).  F.ach  one  (hgs.  2o<;,  l>';  208,  a,  b)  is  crossed  obliquely  by  a 
line  connecting  diagonally  opposite  corners  and  separating  two  key  hgures  whose 
stalks  emanate  from  the  upper  and  lower  banding  lines  close  to  the  same  corners 
which  are  joined  by  the  central  dividing  line,  d'he  stalks  are  bent  once,  thus  bringing 
the  small  one-  or  two-stepped  keys  into  indirect  opipiosition  (hg.  205,  b').  ITe  pattern 
is  not  found  in  bowl  interiors,  but  it  occurs  commonly  in  the  bodies  of  capitans  from 
the  exteriors  of  bowls  (see  p.  223);  and  it  is  often  seen  upon  shouldered  bowls  (hg. 
215,  ic-z).  (An  olla  bodies  it  occurs  again  and  again  with  no  variation  save  that  pro- 
duced by  poor  drawing  or  by  greater  or  less  running  of  the  glaze.  Upon  one  olla  each 
panel  contains  two  sets  of  lines  and  keys  (hg.  208,  c). 

While  perhaps  90%  of  all  (Alaze  V olla  bodies  bore  the  above  decoration,  there 
are  sherds  which  prove  that  a few  other  devices  were  employed.  Among  these  are 
three  with  parts  of  what  seem  surely  to  have  been  key-tail  hgures  (hg.  209,  «),  one 
with  a large  red  key  (b),  one  with  a red  cross  (c),  and  one  with  “sunbursts”  {d).  All 
the  elements  just  listed  are  characteristic,  it  should  be  noted,  of  bowl  exteriors;  they 
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thus  violate  the  earlier  Glaze  canon  ot  decorative  correspondence  between  bowl 
interior  and  olla  bodv,  and  between  bowl  exterior  and  olla  neck. 

NECK.  DECORA'IION 

The  zone  ot  the  neck,  as  has  been  said,  is  relatively  broad  (tig.  208,  b).  It  is 

bounded  above  by  a red  stripe  set  just  below  the  edge  of  the  rim,  below  by  a second 
stripe.  The  lower  one  apparently  always,  the  upper  at  least  sometimes,  contained 
an  exit  space.  .Although  the  neck  is  less  monotonously  treated  than  the  body,  there 
is  a great  preponderance  ot  the  figure  about  to  be  described. 

Doubi.e-bird.  d’he  dlustrations  ( hgs.  208,  Z',- 210;  21  2,  r,  (7,  make  clear 

the  nature  ot  this  very  unitorm  ornament  which,  like  the  oblique  line-and-key  body 
pattern,  varies  only  in  detail  and  through  the  effects  ot  running  glaze.  Two  birds. 


Fig.  210.  (daze  Three  double-bird  figures  trom  the  neck  of  a fragmentary  olla. 
I'hese  drawings  are  exact  copies,  made  to  show  the  effect  upon  design  ot  the  running  ot  the 
glaze.  Fhe  side  of  the  vessel  bearing  the  figure  at  a was  evidently  subjected  to  relativ'ely  light 
firing,  the  heat  becoming  progressively  more  intense,  and  producing  correspondingly  greater 
fluidity  of  the  glaze,  on  the  parts  upon  which  and  r had  been  painted.  (7.  ih) 


one  upright,  the  other  inverted,  and  tacing  in  opposite  directions,  are  joined  by  a 
vertical  central  element.  The  birds  have  rectangular  crook  heads  and  terraced  tails, 
d'hey  are  in  glaze  alone,  no  red  appearing  in  any  of  the  many  examples  in  the  sherd 
collection.  The  double-bird  is  not  found  on  bowls,  nor  hav'e  I seen  a prototype,  so 
far  as  the  paired  depiction  goes,  in  any  earlier  Glaze.  It  possesses  some  similarities 
to  figures  on  bowl  interiors  (cf.  hg.  197,  particularly  those  shown  at  c)  duality  of 
presentation  and  lack  of  red  being  common  characteristics;  but  the  double-birds 
lack  the  cross-marks  on  the  tail.  If  the  two  forms  are  indeed  allied,  it  is  possible  that 
the  width  of  the  space  to  be  filled  on  an  olla  neck  led  to  the  placing  of  the  figures  in 
juxtaposition,  an  arrangement  obviously  unsuitable  for  a narrow  band. 

I'here  seem  to  have  been  either  two  or  four  double-birds  to  each  olla.  ITey  are 
commonly  separated  from  each  other  by  a vertical  two-  or  three-line  zigzag  (hg. 
208,  a),  less  often  they  occupy  true  panels  (/^). 

Double-tail  (hgs.  21 1;  2iq,  w).  Symbolic  simplihcation  may  perhaps  be 
suspected  in  the  case  of  this  ornament,  which  is  merely  the  double-bird  with  the 
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heads  omitted.  It  is  used  in  twos  or  fours  on  olla  necks  in  the  same  way  as  is  the 
double-bird,  d he  figure  might  be  considered  the  result  of  careless  painting  were  it  not 
for  the  fact  that  we  have  three  examples  from  difterent  pots,  and  for  the  further  fact 
that  the  longer  member  of  the  tail  is  in  two  cases  crossed  by  short  lines,  which  are 
not  seen  on  the  tails  of  any  double-bird  in  the  collection. 

Birds.  Small  birds,  obviously  derived  from  the  accessory  birds  of  Glaze  I\  , 
perch  in  pairs  upon  zigzags  (fig.  21;^,  g,  /z),  upon  oblique  lines  (/^),  and  upon  vertical 
lines  (d).  There  is  evidence  of  a survival  of  the  Pajaritan  bird  upon  the  necks  of 
early  Glaze  ollas.  The  fragments,  however,  bear  too  little  of  the  figures  to  warrant 
reproduction.  Two  sherds  exhibit  bird  tails  with  cross  lines;  these  might  be  from 
birds  with  red  forepart  (cf.  hg.  197,  e),  from  key-tail  figures  (cf.  hg.  197,  a),  or  pos- 
sibly from  double-tail  figures  (cf.  hg.  21 1,  a).  But  large  birds  of  the  older  types  are 
very  rare,  the  birds  red  throughout  so  often  seen  on  olla  necks  of  Glaze  III  and 


Pig.  211.  (ilaze  \ . The  double-tail  figure,  an  olla  neck  decoration.  .At  c a restoration 
indicates  the  probable  original  shape  of  an  example  badh'  defaced  by  the  running  of  the 
glaze.  (1/4) 


sometimes  on  those  of  (daze  IV  are  lacking;  and  birds  with  spotted  body,  such  as 
appear  on  the  exteriors  of  (daze  bowls,  are  represented  by  but  two  illustrable 
specimens  (hgs.  213,  k;  226)  and  a part  of  a head. 

Key  figures.  I'ncommon.  Both  double-ended  (hg.  2iq,  e)  and  single  (/) 
examples  appear.  Fhey  are  found,  almost  exclusively,  on  the  necks  of  the  earlier 
(daze  ollas.  (dn  the  taller,  later  ollas  the  key  hgure  is  extremely  rare,  b'igure  2iq,  ; 
illustrates  one  of  the  very  few  specimens  in  the  collection. 

Zigzags  set  vertically  are  much  used  (hg.  212,  /',  /z),  generally  alternating,  as 
nearly  as  can  be  ascertained  from  the  fragmentary  material,  with  the  double-bird, 
when  they  serve  to  produce  panel-like  spaces  (hg.  208,  a).  Mounted  on  the  angles  of 
some  of  the  zigzags  are  pairs  of  accessory  birds  (hg.  2iq,  g,  h).  Horizontal  zigzags 
occasionally  run  between  vertical  zigzags  (/),  or  join  sets  of  paneling  lines  (z). 

Oblique  line  decorations  are  conhned,  apparently,  to  the  early  Glaze  A’  olla 
with  low  neck.  Except  for  crudeness  of  execution,  which  no  doubt  is  partly  due  to 
lack  of  control  over  the  glaze,  they  are  much  like  the  oblique  line  ornaments  of 
(daze  I\d  edged  with  triangles  (hg.  2iq,  a)  or  with  accessory  birds  {b).  In  some  cases 
the  multiple  lines  are  replaced  by  a glaze  bordered  red  stripe,  which  runs  obliquely 
between  the  upper  and  lower  neck  stripes  ib). 


Hg.  212.  (ilaze  ^ . Olla  neck  sherds.  (Width  of  b at  rim,  3^  inches) 


I ig.  21  "j.  Glaze  \ . Olla  necks  drawn  from  sherds.  The  parts  ot  figures  restored  in 
outline  ignore  the  running  of  the  glaze;  they  thus  represent  these  figures  as  probably  con- 
ceived b\’  the  potter.,  «-/.•  Ollas  of  the  early  type  with  relatively  low  necks,  ^-o:  High 

necked  ollas  of  the  middle  period.  (Ca.i/6)  * 
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Cross-ai’ex  triangles.  The  base  of  each  one  of  these  little  figures  is  com- 
posed ot  two  concentric  triangles  (hg.  213,  ;/).  f rom  the  apex  ot  the  outer  triangle 
there  projects  a short  line  at  or  near  the  end  of  which  are  two  short  cross-lines  sug- 
gesting the  terminal  markings  ot  bird  tails  (ct.  hg.  191 ).  Fhe  hgures  usually  appear 
in  pairs,  one  on  either  side  of  a vertical  red  bar  ( hg.  213,  c)  or  a set  ot  vertical  lines 
(//),  an  arrangement  much  like  that  of  the  Glaze  111  and  \\  swallowtail  (ct.  hgs. 
136,  i;  178,  h).  Sets  ot  tour  cross-ended  triangles  are  also  placed  on  horizontal  lines 
(hg.  213,  0). 


SHOULDERFJ)  BOWL  DFCORATIOX 


1 he  decoration  of  the  shouldered  bowl  is  conhned  to  the  very  narrow  zone 
between  the  point  of  greatest  diameter  and  the  base  of  the  usually  slightly  recurved 
rim,  which,  being  seldom  much  over  1 inch  in  whdth,  is  naturally  treated  as  a band 
(hg.  102,  e,  f).  lire  patterns  are  in  glaze  on  light  colored  slip.  Red  extremely  seldom 
appears  as  part  ot  the  design,  but  in  the  specimens  with  a gutter-like  depression  just 
outside  the  rim  (h^.  190,  //,  /),  that  area  is  otten  treated  with  red  slip,  thus  producing 
a polvchrome  eftect.  d'here  is  no  interior  decoration;  ticking  ot  the  inner  surfaces  of 
the  rim  is  unusual. 

Framing  lines,  sometimes  found  on  Glaze  \\  shouldered  bowls,  are  absent. 
'I  he  banding  lines,  apparently  seldom  broken,  lie  respectively  at  or  a little  below  the 
widest  part  ot  the  shoulder;  and  at  the  base  of  the  recurved  rim  (directly  at  the  lip, 
it  there  is  little  ot  no  recurve).  Paneling  is  habitual,  but  not  invariable;  two,  less 
otten  three,  heavy  vertical  lines  produce  the  subdivisions. 


Zigzags  

Triangles  with  produced  sides.  . 

I'riangles  with  apex  marks 

Cross-apex  triangles 

Oblique  lines 

Oblique  lines  with  birdlets 

Birdlets  back-to-back 

Birdlets  single  series 

Pajaritan  birds 

Small  semi-naturalistic  birds.  . . 
Indirectly  opposed  oblique  keys 
Keys  on  vertical  stalks 
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Zigzags  (hg.  214,  a,  c)  are  relatively  less  common  than  in  Glaze  IV  (ct.  tabu- 
lation, p.  211).  They  are  coarsely  drawn,  usually  double,  lines  which  were  evidently 
used  (see  <7,  c)  to  hll  panels.  Other  decorations  involving  angular  lines  are  shown  at 
d and  e;  these  are  unique. 

* The  frequency  counts  are  taken  from  the  general  digging  sherds  which  hear  legible  designs. 


214.  (ilaze  V.  Shouldered  howl  sherds,  a-c:  Zigzags,  d:  Triangles,  e:  Chevn'ons. 
/,  g:  Oblique  lines  {g  was  doubtless  drawn  as  three  parallel  lines,  the  two  outer  ones  edged 
with  dots,  an  excellent  example  ot  the  result  of  running  glaze).  /;,  /,  0:  Cross-apex  triangles, 
d’riangles  with  produced  sides.  A’.- d'riangle  with  apex  marks.  m^n,p-s:  Key  figures.  (1/3) 


Fig.  215.  Glaze  \ . Shouldered  bowl  sherds,  a-g:  Birdlets  back-to-back.  /;,  i:  Birdlets 
in  single  series,  j-l:  Birdlets  separated  by  oblique  line,  m-o:  Birdlets  upon  oblique  line,  p-r: 
Small  semi-naturalistic  birds,  s-v:  Pajaritan  birds.  H'-z:  Indirectly  opposed  keys,  (i/d) 
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Triangles  with  produced  sides  (fig.  214,  i,  j)  and  Triangles  wi  th  apex 
MARES  {k)  are,  sav'e  for  cruder  execution  and  running  of  the  glaze,  not  distinguish- 
able from  the  same  elements  of  Glaze  I\"  decoration  (cf.  figs.  183,  /;,  i;  217,^). 

Cross-apex  TRIANGLES  ( figs.  2 1 4,  //,  /,  o;  ii~] , /).  d'his  peculiar  figure,  which 
has  been  described  above  (p.  244),  occurs  sparingly  upon  shouldered  bowls.  It  ap- 
pears, as  in  olla  neck  decoration,  on  paneling  lines  (fig.  214,  h)  and  in  series  upon  the 
banding  line  (/,  0). 

Oblique  lines  (fig.  214,/',^)  are  uncommon.  Dotting  of  the  outer  lines  is  the 
commonest  method  of  embellishment,  but  such  refinements  are  usually  rendered 
ineffective  by  the  spreading  of  the  glaze. 

Oblique  lines  with  birdlets  (hg.  215,  j-o).  This  figure  has  two  variants. 
I'he  commoner  ij-l)  consists  of  an  oblique  line  and  two  birdlets,  facing  away  from 
each  other,  one  heading  upward,  one  down.  'Fhe  birdlets  (which  have  double-dash 
heads)  are  attached  to  the  banding  lines  and  are  very  similar  to  birdlets  back-to- 
back,  the  only  difference  being  their  separation  by  the  oblique  line  (cf.y  and^).  Fhe 
structural  analogy  of  this  arrangement  to  the  indirectly  opposed  keys  (tt'-z)  should 
be  noted.  In  the  second  variant  (w,  >1)  there  are  two  oblique  lines  upon  each  of 
which  is  an  inward-facing  birdlet  with  double-dash  head.  .Apparently  both  the 
above  forms  are  always  used  singly  in  panels;  they  thus  differ  from  the  majority  of 
birdlets  back-to-back,  next  to  be  considered,  which  are  often  employed  in  multiple 
series  to  fill  a panel  (fig.  216,  c,  /')  or  even  to  constitute  the  whole  pattern  of  an  un- 
paneled band  (<7,  e). 

Birdlets  back- to-b auk  (hgs.  215,  a-g;  216,  c-f;  217,  7,  /,  u)  are  by  far  the 
commonest  decoration  of  Glaze  V shouldered  bowls;  appearing  on  almost  half  of 
all  sherds  examined.  They  differ  very  little,  save  in  poorer  execution,  from  Cilaze  I\' 
examples  (cf.  hg.  i fiq, 7-0) ; their  heads,  however,  are  more  regularly  of  the  two- 
dash  variety  than  in  the  earlier  type,  d'he  arrangement,  as  was  said  above,  is  in 
panels,  or  in  unbroken  series  encircling  the  vessel. 

Birdlets,  single  series  (hgs.  215,  /;,  i;  216,  b;  217,  v)  are  used  in  panels  (hg. 
215,  /)  and  in  what  would  appear  to  be  unbroken  repetition  (//). 

Bajaritan  birds  (hg.  215,  s-v)  are  uncommon.  They  are  used,  presumably 
always  in  panels,  for  the  decoration  of  the  wider  bands.  The  normal  attributes  of  the 
Bajaritan  bird  (rectangular  crook  head,  vertical  members,  line  tail)  all  seem  to  be 
present,  but  the  material  is  very  fragmentary.  It  should  be  noted,  however,  that  the 
head  of  one  hgure  (u)  is  in  the  manner  of  the  bird  with  red  forepart  (cf.  hg.  197,  c); 
while  the  bird  at  hgure  2i<;,  t strongly  suggests  the  double-bird  of  olla  necks  (cf. 
hg.  210). 

Small  semi-na  turalis  itc  birds  (hg.  215,/)-?-)  are  of  about  the  same  frequency 
as  Bajaritan  birds,  d'hey  are  quaint  little  creatures  with  double-dash  heads,  cocked- 
up  tails  and,  as  a rule,  two  legs.  I'hey  would  appear  to  be  a realization  of  the  birdlet; 
or,  less  probably,  an  attempt  to  imitate,  without  use  of  red  and  on  much  reduced 
scale,  the  realistic  red  birds  with  spotted  bodies  (cf.  hg.  201). 

Indirectly  opposed  oblk^ue  keys  (hg.  21  5,  w-z).  This  is  the  arrangement  so 
regularly  employed  for  the  decoration  of  olla  bodies  (hg.  208,  rt),  and  also  as  a hller 
for  the  elongated  held  of  the  capitmi  (hg.  205).  It  is  normally  set  in  the  middle  of  a 
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panel.  Apparently,  as  on  ollas  and  in  capitmis,  it  repeats  instead  ot  alternating  with 
another  figure. 

Keys  on  vERticAL  stalks  (figs.  214,  p-s\  216,  b)  are,  after  hirdlets 

back-to-back,  the  most  abundant  shouldered  bowl  decoration.  They  are  typical  of 
(daze  \ , appearing  very  seldom  in  (daze  \\.  I’wo  small  keys  with  two  or  three 
usually  angular  steps  emanate  from  the  top  and  bottom  framing  lines  respectivelvu 
1 hey  are  set  either  directly  back-to-back  (hg.  214, r)  or  are  separated  by  a vertical 
line  (w,  (j).  In  either  case  they  occupy  the  middle  of  a panel.  \’ariants  appear  at  p 
and  -o 
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Fig.  216.  (daze  \ . Bands  from  shouldered  bowls.  .Although  paneling  is  the  rule,  some 
hands  of  back-to-back  hirdlets  are  unpaneled  id,  e).  'I'he  drawing  at  e represents  about  one- 
third  of  the  pattern  encircling  a bowl ; that  at  / is  from  a sherd  of  doubtful  period — it  should 
possibly  have  been  classified  as  (daze  Hb  (1/6) 


Fig.  217.  Glaze  111,  H’,  Sherds  from  shouldered  howls,  a-c: 
Glaze  III.  Glaze  I\\  /-a;  (daze  (1/3) 
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LATE  GLAZE  V 

'I  here  is  a small  group  ot  specimens  obviously  allied  to  Glaze  \',  but  differing 
from  the  latter  in  several  important  particulars,  which  deserves  separate,  even  if 
brief,  description:  first,  because  to  have  included  it  with  standard  Glaze  \’  would 
have  created  a false  impression  of  variability  in  that  actually  very  uniform  type; 
second,  because  the  specimens  in  question  will  come  in  for  consideration  in  discus- 
sing the  relationship  of  Glaze  \"  to  (ilaze  \'l.  It  need  only  be  stated,  at  this  point, 
that  both  stratigraphic  and  typological  evidence  strongly  indicate  that  this  pottery 
was  made  at  the  very  close  of  the  Glaze  period;  and  that  it  mav  or  mav  not  have 
been  transitional  (in  the  genetic  sense)  between  Glaze  and  Cilaze  VI. 


(fKXKRAI.  CHARACTERISTICS  ‘ 

The  material  can  best  be  described  as  run-down  or  degenerate  (daze  \\  The 
clear,  yellowish  slips  of  the  time  of  that  type’s  preponderance  are  replaced  by  dull, 
pallid,  dirty-white  coatings,  so  thin  that  swab-marks  are  to  be  seen  on  almost  every 
piece,  the  dark  paste  often  being  streakily  exposed.  The  finish,  however,  is  not  bad 
nor  does  the  glaze  suffer  from  lack  of  luster.  It  has  run,  however,  even  more  freely 
than  that  of  (daze  \\  so  much  so,  indeed,  that  although  the  designs  are  simple,  they 
are  often  entirely  ruined.  Red  elements  persist. 

VESSEL  SHARES 

Bowls,  shouldered  bowls,  and  ollas  occur.  Soup-plates  doubtless  w'ere  made,  but 
I am  unable  to  distinguish  them  from  standard  (flaze  specimens. 

BOWLS 

The  fiffi  stands  practically  vertically  (hgs.  21S,  219,  a-f),  rather  than  curving 
inward  as  in  earlier  Glaze  \ (cf.  hg.  i S6).  The  point  of  greatest  diameter  is  therefore 
usually  at  the  orifice.  The  base  is  flattish  (hg.  21H,  a,  b)  or  actually  hat  (r,  d). 
Measurnneuts  ot  our  one  whole  example  (hgs.  218,  d;  220,  c)  are:  diameter,  i2jT 
inches;  height,  6 inches.  Orifice-depth  iJidex  .48;  capacity  7 dry  quarts  (7.7  litres), 
d'he  bowls  restored  from  sherds  show  great  variation  in  orifice-depth  index:  hgure  2 1 8, 
(T,  .37;//,  .q2;  .28.  This  last  is  the  shallowest  bowl  ever  found  at  Pecos;  it  seems, 

however,  to  represent  a form  not  unusual  during  this  period,  as  there  are  several 
fragments  of  similar  pieces.  I'he  riyns  (hg.  219)  of  the  Late  Glaze  bowls  mark  a 
return  toward  the  canons  of  (daze  I\’  (cf.  hg.  141 );  i.e.,  they  are  more  nearly  vertical 
and  verv  much  thinner  than  in  true  Glaze  (cf.  hg.  186).  As  a rule  the  exterior 
surface  of  the  rim  is  straight  or  very  faintly  convex,  though  a slight  recurve  appears 
in  the  sherd  illustrated  in  hgure  219,/';  and  a stronger  concavity  in^.  .Such  specimens 

' Late  (ilaze  appears  t(j  he  inclistinguislialile  technologically  from  standard  (ilaze 


Fig.  2 1 8.  Late  (jiaze  Bowl  shapes.  (i/6) 


a b c d e f g h i 


hig.  2iy.  Late  Glaze  \ . a-e:  Profiles  of  normal  howl  runs.  /,  g:  Rims  with  recurve. 
i:  Rims  of  shouldered  howls.  (1/2) 


2;  I 


Fig.  220.  Glaze  III,  M.  Glaze  111  {b)  and  {a)  bowls  with  red  slip  and  white 
glaze-bordered  deccration.  c:  Late  Glaze  \ . d:  Glaze  \ 1.  (Diam.  of  r,  I2^  inches) 
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miyht  be  considered  transitional  to  Glaze  \d  (ct.  tig.  -23),  but  they  are  extremely 
rate. 

SHOULDERED  BOWLS 

W'e  have  only  a dozen  or  so  sherds  referable  to  this  form  (tig.  219,  /i,  /).  d'he 
shoulder,  it  will  be  noted,  is  lower  than  in  Glaze  \’  and  the  rim  curls  strongly  out- 
ward. 

OLL.AS 

Again,  there  are  only  sherds;  and  these  are  not  sufficiently  large  to  permit  more 
contident  restoration  of  the  vessels  from  which  they  emanate  than  the  miniature 
drawing  in  figure  188.  But  the  typical  form  appears  to  have  been  not  unlike  that  ot 


Fig.  221.  Late  (ilaze  \b  .Above:  Interior  decoration  ot  bow!  shown  in  fig.  220,  r.  Below: 
Exterior  decoration  of  same.  (1/8) 


the  I^lain  Black  olla,  i.e.,  to  have  had  a high,  geiitlv  curving  neck,  protuberant 
shoulder  and  recurved  bottom  (ct.  tig.  2i^o).  .At  the  rim  there  is  a strong  outward 
Hare  (Hg.  188,  g-i)i  which  serves  further  to  ally  these  ollas  with  Plain  Black  and 
clearly  to  differentiate  them  from  standard  Glaze  \ . 


DKCORA'riOX 

Extent  ot  slip  and  zones  ot  decoration  are  the  same  as  in  Glaze  V.  d'he  decora- 
tions themselves  are  greatly  simplified  (Hg.  220,  r,  c').  I'he  bowl  interior  bears,  as  in 
Glaze  \',  a glaze  bordered  red  stripe,  which  may  or  may  not  be  paralleled  below  by 
a supplementary  glaze  line.  On  one  sherd  the  stripe  is  replaced  by  a glaze-bordered 
red  zigzag.  No  interior  has  birds  or  other  Hgures,  nor  do  birds,  key-tails,  or  capitaus, 
all  so  abundant  in  (ilaze  V,  appear  on  the  exterior.  The  usual  device  seems  to  have 
been  a glaze-bordered  red  zigzag  or  a very  degenerate  form  ot  the  key  placed  in 
pairs  just  below  the  rim  (Hg.  221 ).  Shouldered  bowls  have  no  interior  decoration;  on 
the  outside,  between  shoulder  and  lip,  is  a single-line  glaze  zigzag  (Hg.  102,  ^).  The 
olla  h as  a glaze-bordered  red  stripe  at  the  top  of  the  neck  immeciiately  below  the 
Hare  at  the  oriHce.  The  neck  itself  seems  to  have  been  unembellished.  There  was 
presumably  a second  stripe  at  the  shoulder,  but  as  to  this  part  ot  the  vessel  we  have 
no  reliable  data. 
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GFAZH  \ P 

One  can  perhaps  best  characterize  this  type  by  stating  that  before  it  achieyed 
the  dignity  ot  a number  in  the  chronological  series  it  was  called  “ Degenerate  Glaze.  ” 
It  is  just  that.  Its  status  at  Pecos  will  be  discussed  later.  Here  we  need  only  remark 
that  it  is  the  last  and  worst  of  the  Glazes  and  that  it  is  yery  sparinOv  represented 
in  the  collection. 


GENERAL  CHARACTER LSTI CS ^ 


Glaze  ^ I is  two-color  pottery.  Polychrome  edects,  it  is  true,  were  sometimes 
produced  by  the  use  of  both  red  and  white  slips  on  the  same  yessel,  but  the  decora- 
tion proper  is  in  glaze  alone,  there  being  none  of  the  glaze  bordered  red  embellish- 
ments so  typical  of  Pecos  pottery  from  Glaze  1 1 to  Glaze  \ inclusiye.  It  is  impossible 
to  characterize  Glaze  ^ I by  surface  color,  for  there  is  no  standard.  Two  sorts  of  slip 
appear;  light,  and  what,  for  want  of  a better  term,  may  be  called  red.  The  light  slips 
are  muddy  yellowish-whites  and  dirty  creams;  the  reds  are  dull  rusty  browns,  fawns, 
dark  reds.  So  wretched  are  many  of  the  slips  that  one  is  often  in  doubt  as  to  whether 
a light  or  a red  cast  was  intended.  Most  slips  are  uneyen,  “washy,”  applications. 
Crackling  does  not  seem  to  occur,  but  the  coating,  perhaps  because  of  its  thinness 
and  failure  to  coyer  minute  irregularities  in  the  underlying  surface,  leayes  number- 
less tiny  exposures  of  the  paste,  which  are  to  blame  for  the  dull,  lustreless  appearance 
of  so  many  of  the  light-slipped  pieces.  The  red  slips,  being  somewhat  heayier,  are 
more  successful.  Firing  seems  to  haye  controlled  yery  poorly,  for  there  is  consider- 
able range  of  shade  upon  almost  eyery  large  sherd.  Surface  finish  leaves  much  to  be 
desired.  .A  few  red  specimens  are  reasonably  smooth;  some  are  actually  polished. 
I'he  lighter  ones,  however,  offer  little  evidence  of  care  in  working  the  slip  over  after 
application;  some  of  the  visible  tool-marks  have  evidently  been  produced  upon  the 
underlying  paste. 

I'he  glaze  accords  perfectly  with  the  other  deplorable  qualities  of  this  pottery  in 
being  mostly  untaken,  particularly  on  red  vessels.  It  ran  badly,  but  without  develop- 
ing the  beautiful  glossiness  of  Glaze  A'. 


\'ESSEL  SHAPES 

Bowls  and  ollas  are  the  only  forms  represented  in  the  Pecos  collection.  We 
recovered  no  examples  of  the  “platters  of  various  odd  outlines,  cups  or  mugs  with 
loop-handles,  melon-shaped  vessels,  rectangular  vessels,  etc.”  noted  by  Nelson  at 
the.Tano  ruins. 

’ Comparable  material  constitutes  Mera’s  (iroiip  E,  the  tvpe  ware  ot  which  is  “ Kotviti  Glaze- 
polvchrome  or  Glaze-on-red.”  Mera’s  subtvpe  “Cicuve  Glaze-polychrome  or  Cdaze-on-red ” is  a minor 
variant,  at  Pecos,  ot  Glaze  ^ I (Mera,  1933,  pp.  7,  8). 

- For  Miss  Shepard’s  technological  description,  see  pp.  CI4-C16.  * i9>b,  p.  lyt. 
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BOWLS 

Although  we  have  only  one  complete  specimen  (tigs.  220,  d;  222,  h),  several 
sherds  are  large  enough  to  permit  accurate  restoration  (tig.  222,  c-e).  d'he  bottoms 

ot  these  bowls  tend  toward  tiatness;  some  [d)  have  a small  base  which  is  truly  Hat. 
The  sides  rise  in  a gentle  convex  curve  to  the  base  ot  the  very  broad  rim,  which  is 
sometimes  vertical  (c),  more  rarely  slanted  a little  inward  (/'),  most  commonly 
somewhat  Haring  (a^  d^  e).  d'he  point  ot  greatest  diameter  is  normally  at  the  oriHce; 
only  in  the  tew  cases  in  which  the  rim  cants  inward  trom  the  vertical  is  the  bowl 
wider  below  ( h). 


Fig.  222.  Glaze  VI.  Bowl  shapes.  These  outlines,  except  b,  which  is  a whole  bowl  (see 
tig.  220,  d)  are  drawn  trom  large  sherds,  d’hey  are  correct  for  the  upper  parts  ot  each  speci- 
men; the  bottom  ot  d is  also  correct;  those  ot  a,  r,  c are  restorations.  ( i/ti) 


Measnremaits  ot  the  one  whole  piece  (Hgs.  220,  d;  222,  b)  are:  diameter  at 
oriHce,  ii  inches;  height,  inches.  There  are  sherds  ot  bowls  ot  trom  8 to  14,  or 
perhaps  even  15  inches,  in  diameter;  the  gradation  between  these  two  extremes  is 
complete,  i.e.,  there  are  apparently  no  dehnite  size  groups.  Orifice-depth  index  of  the 
whole  bowl  is  .50;  the  sherds  give  probable  indices  varying  from  .36  to  .47.  Capacity 
ot  the  whole  bowl,  7 dry  quarts  (7.7  litres).  Thickness  ot  vessel  walls  is  normally 
about  Ft  ol  inch. 

Rims  show  a very  abrupt  change  trom  the  canons  ot  Glaze  \ . Instead  ot  being 
low,  strongly  thickened  anti  tending  to  incline  inward  (cf.  Hg.  186),  the  Glaze  VI 
rims  (Hg.  223)  are  high,  very  little  thickened,  and  are  either  v^ertical  or  incline  out- 
ward. .A  gentle  outward  recurve  is  almost  always  present.  In  height  the  specimens 
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vary  from  1 1/2  nearly  1,  inches,  the  largest  bowls  having  the  highest  rims.  Fhe 
whole  rim  may  be  very  slightly  thickened  ( hg.  22g,  a,  d)^  or  the  extra  weight  may  lie 
toward  the  middle  (^),  or  at  the  lip  (/);  definitely  thickened  rims,  such  as  k,  are  not 
common.'  I he  lip  is  generally  round,  occasionally  hattish  if,  i). 

Ol-I.AS 

Kxtremely  few  (rlaze  \d  olla  sherds  were  found  and  those  that  came  to  light 
are  all  too  small  to  supply  valid  data  as  to  shape.  Study  of  the  fragments  indicates, 
however,  that  the  vessel  was  not  unlike  the  Plain  Black  olla  (cf.  hgs.  250,  252),  with 
small,  probably  recurved,  base;  protruding,  rounded  shoulder;  and  high  neck  with 
sharply  flaring  rim  (cf.  hg.  iH8,^-/). 


specimens  canting  inward  (/)  are  unusual.  (1/2) 


GFNFRAL  DFCOR.ATIVK  KF.ATURKS 

Colors.  Dark  glaze  on  light-colored  or  red  backgrounds;  no  red  appears  in 
the  designs. 

Slip  extent.  Bowls,  d'here  seems  to  be  no  rule.  "Fhe  following  arrangements 
have  been  noted:  red  within  and  without;  light  within  and  over  whole  exterior 
except  the  bottom;  red  outside,  light  within;  light  without,  red  within;  light  within 
and  to  the  base  of  the  rim  on  exterior,  whole  lower  exterior  red. 

Ollas.  The  data  are  very  meagre.  I have  identihed  no  red  (ilaze  \d  ollas. 
Fight-colored  specimens  seem  to  have  been  slipped  from  just  within  the  flaring  rim 
to  well  below  the  shoulder,  the  exterior  base  being  unslipped. 

Zones  of  decor.aiion.  Bowls.  The  interior  of  many  pieces  was  left  without 
decoration.  Where  interior  embellishment  occurs  it  lies  below'  the  rim,  although 


M era’s  “Cicuve  Cilaze-polvchrome  or  (ilaze-on-red  ” type  (Mera,  1933,  p.  8). 
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“runs”  ol  glaze  often  invade  the  rim.  Exterior  decoration  is  confined  to  the  rim. 
(Jllas:  .Apparently  the  whole  upper  body,  from  below  the  shoulder  to  the  base  of  the 
orifice  fiare. 


I’.ATTKRXS 

To  dignify  the  crude  daubs,  which  in  Glaze  \d  pass  for  ornament,  perhaps 
unduly  stretches  the  above  term,  ddie  standard  device  is  a roughly  drawn  zigzag. 


d 


Fig.  224.  Glaze  \ 1.  Exterior  decoration  of  bowl  rims.  The  profiles  show  the  great 
variation  in  rim  form.  (i/O 


IMfc.  ML 

Mg.  225.  (daze  \d.  Decoration  of  the  bowl  shown  in  hg.  220,  d.  .Above:  Interior. 
Below : Exterior.  (1/6) 

its  lines  so  wide  that  they  might  well  have  been  applied  with  the  finger  (fig.  224, 
rt,  i>).  Zigzags,  or  parts  thereof,  appear  again  and  again,  particularly  on  the  exterior 
of  the  bowl  rim.  \\  hat  seem  to  have  been  intended  for  triangles,  or  perhaps  semi- 
circles, are  also  common  (hg.  225,  upper).  Occasionally  a more  ambitious  design  was 
attempted,  such  as  the  panelled  band  on  the  exterior  of  our  one  whole  bowl  ( hg.  22;;, 
lower),  d'his  has  birdlets  on  oblicpie  lines,  alternating  with  sets  of  triangles.  But  such 
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figures  were  invariably  ruined  by  the  running  of  the  glaze,  so  badly,  in  fact,  that  it  is 
usually  next  to  impossible  even  to  guess  at  what  was  intended.  The  only  unit  decora- 
tion which  can  be  made  out  is  illustrated  in  figure  224,  c-f.  In  this  we  presumably 
see  the  ultimate  degeneration  of  the  bird.  As  far  as  I know,  there  is  no  local  prototype 
of  the  figure.  It  occurs  oil  the  exterior  of  several  bowl  sherds. 


SUM  ALARY  OF  THK  GLAZE  I'YPKS 

d'here  have  now  been  passed  in  review  the  six  sequent  types  into  which,  for 
convenience  of  description,  we  have  divided  the  Glaze  pottery  found  at  Pecos, 
d'he  making  of  this  ware  was,  it  must  be  remembered,  never  a static  art.  Change 
was  constantly  going  on.  .And  although  in  the  preceding  pages  it  has  been  stressed 
that  the  types  merged  almost  imperceptibly  into  each  other,  and  although  certain 
stylistic  trends  have  been  pointed  out,  it  seems  desirable,  for  the  clearer  depiction 
of  Pecos  glaze-painting  as  a living  cultural  process,  to  present  a very  brief  running 
account  of  its  career. 

I at  one  time  considered  including  in  this  volume  item-by-item  studies  of  the 
development  of  the  Glazes,  in  which,  for  example,  the  form  of  the  bowl  rim  would 
be  followed  through  its  various  changes;  and,  in  decoration,  methods  of  framing  and 
subdivision  of  bands,  the  metamorphoses  of  design  elements,  etc.  would  be  traced 
from  beginning  to  end.  All  this  material,  however,  is  contained  in  the  descriptive 
sections,  whence  it  can  be  extracted  without  undue  difficulty.  The  data  concerning 
the  Glaze  types  have,  indeed,  been  arranged  in  the  same  order  in  each  section  to 
facilitate  comparison  and  to  permit  any  single  aspect  of  shape  or  decorative  style 
to  be  examined,  so  to  speak,  serially.  But  the  principal  reason  for  omitting  detailed 
recapitulation  is  that  to  be  of  maximum  value  it  should  be  cross-referenced  to  con- 
current developments  elsewhere  in  the  Rio  Grande.  And  this,  for  lack  of  information 
as  to  sites  other  than  Pecos,  cannot  as  yet  be  done. 

ITe  problem  of  the  origin  of  Glaze  is  discussed  in  the  concluding  section.  Here 
it  suffices  to  say  that  Glaze  I makes  a seemingly  sudden  appearance  at  Pecos  in 
fully  developed  form,  the  vessels  having,  in  the  opinion  of  Miss  Shepard,  in  which 
I concur,  been  brought  to  the  village  by  trade.  Once  there,  they  set  the  style  for  the 
decorated  pottery  of  the  next  three  centuries.  Our  review  must  accordingly  begin 
with  Glaze  I,  even  though  it  was  not,  apparently,  a Pecos  product. 

d'he  shapes  of  Rio  Grande  vessels  were  always  of  the  simplest.  Particularly  is 
this  true  of  the  Pecos  Glazes.  Only  bowls  and  ollas  were  in  favor,  and  during  the 
whole  Glaze  period  they  varied  extraordinarily  little  from  the  canons  established  by 
Glaze  I.  The  bowl  was,  throughout,  a round  bottomed,  sub-hemispherical  container 
averaging  about  i i inches  in  diameter,  which  changed  significantly,  from  period  to 
period,  only  in  the  contour  of  the  rim,  which  underwent  the  series  of  relatively 
slight,  but  remarkably  consistent,  modifications  that  render  this  part  of  the  vessel 
so  valuable  as  a chronological  criterion.  Fhe  Glaze  I bowl  rim  was  direct  and  un- 
thickened. The  lip  then  became  heavder  than  the  vessel  wall  (Glaze  II);  its  flat 
surface  gradually  canted  inward  to  produce  a bevel;  and  the  lower  part  of  the  bevel 
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grew  into  a thickening,  the  “ carina  ” of  Mera^  (Glaze  III),  which  rounded  and  spread 
and  faded  into  the  general  thickening  of  Glaze  IV  and  through  this  to  the  definitely 
“clubby”  rini  of  Glaze  V.  Toward  the  end  there  was  a lessening  of  weight,  the  rim 
grew  taller,  and  tended  to  recurve  gently  outward  (Glaze  VI),  thus  foreshadowing 
the  high  recurved  rims  of  Modern  bowls. 

The  olla,  like  the  bowl,  was  round-bottomed,  although  at  the  very  close  of  the 
Glaze  period  the  Pecos  potters  hit  upon,  or  learned  from  some  outside  source,  the 
simple  device  of  indenting  the  base  to  provide  greater  stability  by  means  of  a 
broader  bearing  surface. ^ Ollas  were  small,  probably  never  much  over  12  inches 
high.  The  earliest  were  round-bodied  with  a plain  rim  surmounting  a low,  almost 
cylindrical  neck.  Later  the  shoulder  became  more  pronounced,  eventually  protuber- 
ant. As  the  body  drew  outward,  the  angle  between  it  and  the  neck  grew  less  acute 
until,  in  the  latest  specimens,  it  is  difficult  to  determine  where  the  one  ends  and  the 
other  begins.  The  rim,  while  never  varying  as  much  as  did  that  of  the  bowl,  passed 
through  several  phases,  the  lip  tending  first  to  bevel  inward,  then  to  Hare.  Never 
was  there  any  thickening. 

In  decoration,  as  well  as  in  vessel  form,  the  makers  of  Glaze  ware  were  markedly 
conservative,  more  so  than  has  probably  been  suggested  by  the  type  descriptions,  in 
which  differences,  rather  than  similarities,  have  naturally  been  emphasized.  When 
one  views  the  entire  series  it  becomes  evident  that  the  total  change  that  took  place 
during  the  three  centuries  of  this  style’s  existence  was  not  only  remarkably  small, 
but  was  also  brought  about  by  modification  of  features  either  already  present  in 
the  earliest  type,  or  of  very  early  introduction,  more  than  by  the  invention  of  new 
devices. 

The  ensuing  recapitulation  of  the  life-history  of  Glaze  decoration  is  based  upon 
study  of  the  bowls,  because  these  vessels  far  outnumber  all  others  in  the  collections 
of  whole  pieces  and  of  sherds;  and  also  because  it  seems  evident  that  from  beginning 
to  end  bowls  set  the  style  for  the  ornamentation  of  ollas  and  shouldered  bowls. 

Fhe  as  yet  unknown  makers  of  Glaze  I supplied  Pecos  potters  with  a strong  and 
simple  decorative  system,  in  which  the  problem  of  preliminary  layout  was  solved 
in  the  most  obvious  manner  by  use  of  a single  horizontal  band,  encircling  the  interior 
of  the  bowl  or  the  shoulder  of  the  olla.  The  band  was  subdivided,  again  in  the  most 
obvious  way,  by  cutting  it  into  four  panels;  and  the  panels,  in  turn,  were  occupied 
by  two  alternating  designs,  to  produce  the  simplest  of  rhythms. 

Glaze  I is  characterized  by  accuracy  of  line  and  by  emphasis  upon  detail.  This 
elegance  of  rendering  was  made  possible  by  the  tractability  of  the  paint,  which 
evidently  Howed  well  from  the  brush  and  which  neither  spread  nor  ran  on  firing. 
But  very  thin  lines,  such  as  could  be  drawn  with  the  pigments  favored  by  the  Black- 

^Mera,  1933. 

^One  wonders,  in  this  connection,  why  potters  in  all  parts  ot  the  world  were  so  slow  to  adopt  flat 
bottoms.  Rounded  or  conical  vessels  might  perhaps  have  been  best  suited  for  cooking  on  open  hres, 
but  tor  general  household  purposes  and  for  the  serving  ot  food  a flat  lower  surface  would  surely  have 
been  advantageous.  That  the  same  result  was  attained  in  various  apparently  less  obvious  wavs,  as  by 
pot-rests,  ring-stand  bases,  recurved  bottoms,  and  tripod  or  tetrapod  supports,  would  seem  to  indicate 
that  the  moulding,  or  perhaps  the  firing,  ot  flat-bottomed  containers  presented  difficulties. 
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on-white  potters,  were  apparently  not  practicable  with  glaze  mixtures,  nor  would 
they  have  achiev'ed  maximum  edectiveness  upon  the  dark  red  backgrounds  em- 
ployed by  the  earliest  glaze  decorators.  These  factors  saved  Glaze  I patterns  from 
becoming  over-refined,  cluttered,  and  “finicky.”  I'here  is  verv  little  difference 
between  the  decoration  of  Glaze  1 Red  and  that  of  Glaze  1 Yellow,  the  tvpe  w'hich 
became  the  more  popular  toward  the  end  of  the  period,  save  that  in  the  latter 
advantage  seems  to  ha\'e  been  taken  of  the  greater  contrastiness  of  paint  and  back- 
tjround  to  produce  designs  somewhat  richer  in  detail. 

The  succeeding  type.  Glaze  II,  was  an  inferior  imitation  of  Glaze  1.  It  was  light- 
slipped,  the  brief  experimentation  with  darker  shades  that  resulted  in  Local  Glaze  I 
Red  having  been  notably  unsuccessful.  Its  decoration  is,  by  Glaze  I standards,  both 
crude  and  simple.  This  I originally  believed  to  be  a degeneration,  but  in  the  light  of 
Miss  Shepard’s  findings  it  is  with  greater  likelihood  to  be  interpreted  as  due  to  the 
Pecos  potters  being  unpracticed  in  the  painting  of  designs  and  to  their  having  had 
to  w'ork  in  a poorly  understood,  unreliable  medium.  Be  that  as  it  mav,  the  accuracy 
of  Glaze  I brushwork  was  lost;  the  heavy  upper  framer  which,  by  contrast,  lent 
distinction  to  the  fine,  true  lines  of  the  pattern  proper,  became  thinner;  at  the  same 
time  the  pattern  lines  grew'  heavier.  In  the  inner  treatment  of  the  panels  it  is  easy 
to  see  the  coarsening  influence  of  lack  of  confidence  in  the  paint.  Delicate  work 
being  impossible,  more  and  more  emphasis  was  throwm  on  such  large  elements  as 
filled  corners;  some  Glaze  II  bands  contain,  in  fact,  little  else.  I'he  stepped  line 
disappeared,  checkerboarding  also;  the  stalked  key,  that  hallmark  of  Glaze  I,  is 
absent;  oblique  keys  were  sloppily  executed.  Originality  in  treatment  might  have 
brought  new  virility  to  Glaze  II,  but  the  patterns  w'ere  slavishly  copied  from  the 
earlier  tvpe,  and  we  find  the  same  bands  with  alternating  four-paneled  arrangement, 
the  same  methods  of  panel  division,  the  same  oblique  planning  of  the  panels  them- 
selves. 

Although  decorative  art  in  Glaze  had,  at  Pecos,  so  unpromising  a beginning, 
the  work  of  the  later  part  of  this  initial  period  of  copying  foreshadowed,  in  tw'o 
particulars,  the  general  improv'ement  which  was  soon  to  come.  In  the  first  place, 
the  potters  were  learning  to  compound  a glaze  paint  wTich  would  acquire  real  luster 
on  firing;  and  in  the  second,  they  began  to  enrich  the  outsides  of  their  bowls  and  the 
necks  of  their  ollas  with  bold  red  figures  outlined  in  glaze.  These  improvements 
were,  in  the  one  case,  presumably  not  due  to  local  inventiv'eness  in  the  matter  of 
paint  mixing;  nor,  in  the  other,  to  artistic  initiative  on  the  part  of  Pecos  w'omen; 
such  novices,  if  our  conception  of  the  course  of  ceramic  events  in  the  Rio  Grande  be 
correct,  could  hardly  be  expected  to  have  been,  at  this  time,  either  technological 
leaders  or  innovators  in  the  matter  of  ornament.  Hence  both  the  better  glaze  and 
the  handsome  new  red  figures  should  probably  be  attributed  to  influence  from  other 
villages.  Thev  resulted  in  the  development  of  the  notablv  better  decorated  type 
which  we  have  called  Glaze  III. 

Glaze  III  is  characterized  by  a striving  for  striking  effects.  The  slips  average 
whiter  than  in  Glaze  II;  the  glaze,  though  still  far  from  uniformly  lustrous,  often 
attained  a satisfactory  sheen;  and  the  red  exterior  figures,  contrasting  sharply  wMh 
the  light  backgrounds,  rendered  the  vessels  almost  gaudily  polychrome.  The  syntax 
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of  design  remained,  however,  practically  unchanged;  hands  still  predominated;  they 
were,  as  before,  cut  into  four  panels;  and  the  panels  themselves  contained  alternating 
devices  which  were  either  the  same  as  those  ot  Glaze  1 1,  or  were  only  slightly  modi- 
fied from  Glaze  II  prototypes.  There  was  still  further  elimination  of  detail,  due,  it 
would  seem,  to  realization  that  spreading  of  the  glaze  would  nullity  any  attempt  to 
produce  fine  lines  or  invoK'ed  arrangements. 

just  as  features  characteristic  of  Glaze  III  made  their  first  appearance  in 
(jlaze  II,  so  Glaze  III  contains  the  germs  of  decorative  practices  which  reached  full 
development  in  (daze  W.  Among  these  are:  multiple  lines  instead  ot  a single  open 
space  for  dividing  panels;  the  placing  of  single  figures  in  panels;  the  sporadic  use  of 
red  in  the  interiors  of  bowls;  and,  most  radical  departure  from  earlier  standards, 
the  occasional  treatment  of  the  howl  interior  as  a held  for  an  all-over  pattern  in 
glaze-bordered  red. 

The  abov^e-listed  features,  and  others  less  obvious,  but  which  become  evident 
upon  close  analysis  of  the  decorations,  indicate  that  there  was  a local  transition 
between  Glaze  III  and  (daze  I \ , a thing  which  I had  formerly  doubted  because  of 
certain  striking  differences  between  the  tw'o  tvpes.  d'hese  lie  in  the  use  of  red  slips 
for  (daze  IV  , in  a great  improvement  in  brushwork,  and  in  a marked  falling  off  in 
the  popularity  of  the  band,  with  corresponding  emphasis  upon  all-over  patterns. 
Such  seemingly  radical  changes  naturallv  suggest  a wave  of  influence  from  without. 
But,  as  Miss  Shepard’s  technological  studies  show  that  the  bulk  of  (daze  I\’  was 
made  at  Pecos,  it  is  evident  that  the  postulated  external  stimulus  was  not  due  to 
any  such  wholesale  importation  of  manufactured  vessels  as  apparently  took  place 
in  Glaze  I.  Regarding  what  actually  happened,  one  can  at  present  do  no  more  than 
guess.  The  general  rise  in  ceramic  abilitv,  expressed  in  the  moulding  of  vessels,  in 
quality  of  glaze,  accuracy  of  brushwork,  and  boldness  and  freedom  of  designing, 
can  hardly  be  considered  a Pecos  efflorescence;  it  might  have  been  caused  by  an 
influx  of  new  clans,  or  by  imitation  of  the  work  of  more  gifted  potters  at  nearbv 
villages.  Xot  until  information  is  available  as  to  what  was  happening  at  this  time 
in  other  parts  of  the  L’pper  Rio  Grande  can  this  problem  be  solved. 

The  outstanding  characteristic  of  Glaze  IV  is  its  red  slip,  which  forms  a pleas- 
ingly sober  background  for  the  darker  reds  of  the  glaze-outlined  figures  on  bowl 
exteriors  and  for  the  interior  all-over  patterns.  Bands,  as  has  been  said,  lost  favor; 
in  paneling  they  were  bound  by  less  rigid  conventions;  and  they  were  sometimes 
drawn  on  the  exteriors  of  bowls,  a practice  which  first  made  its  appearance  in  (daze 
III,  but  which  is  utterly  at  variance  with  earlier  canons.  Concurrently  with  this 
lessening  of  formalism  there  was  an  elaboration  of  figures  bv  addition  of  enriching 
details. 

The  red  slips  of  (jlaze  I\'  did  not  long  persist.  Miss  Shepard  believes  that  suit- 
able slip  clays  of  this  color  w'ere  probably  not  to  be  had  in  the  Pecos  \hilley.  At  all 
events,  there  was  a return  to  light  backgrounds,  a change  which  took  place  while 
decoration  was  still  holding  to  (daze  I\'  standards.  The  typical  (daze  color 
scheme,  red  on  yellowish-white,  a combination  of  more  subdued  shades  than  those 
of  Glaze  III,  thus  came  into  use  sooner  than  did  the  renewed  simplification  of  design 
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that  marks  hill  (jlaze  \ . Fhe  transition  between  the  two  types  was  a relativ'ely 
gradual  one. 

In  Glaze  the  potters  of  Pecos  for  the  first  time  broke  away  from  the  main 
current  of  Rio  Grande  ceramic  evolution.  Until  then  they  had  probably  been  mere 
imitators  or,  at  best,  participants  in  a general  movement.  But  now  they  struck  out 
on  a path  of  their  own,  while  most  other  towns,  according  to  what  little  we  know  of 
the  rest  of  the  area,  apparently  continued  to  develop  their  Glaze  potterv  along  lines 
established  in  Glaze  I\k  I'he  l^ecos  departure  was  brought  about  bv  emphasis  upon 
glaze  paint  pe?-  se.  Attempt  was  evidently  made  to  heighten  the  luster  of  the  glaze, 
and  in  so  doing  control  over  it  in  firing  was  lost.  'Fhe  paint  ran  and  spread  to  such 
an  extent  that  fine-line  designs  were  spoiled.  'Fhe  decorators  accordingly  ceased  all 
attempt  to  produce  them  and  concentrated  upon  large,  striking  figures,  d'he  interior 
band  was  replaced  by  a single  red,  glaze-bordered  stripe,  the  exterior  key  patterns, 
so  tvpical  of  (dazes  1 1 1 and  I\’,  were  abandoned  in  favor  of  awanyus^  key-tails,  and 
birds,  the  latter  simplified  renderings  of  earlier  avian  forms. 

'Fhe  last  surely  locally-made  type.  Late  (daze  \',  bears  decorations  which  are 
even  further  simplified. 


Fig.  226.  (daze  \ . f ragment  of  handled  olla  with  red  slip  and  white,  glaze-bordered 
decoration.  (Width  of  sherd  at  base,  8^2  inches) 
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In  the  matter  ol  vessel  shapes,  the  Pecos  potters  were  even  more  unimaginative, 
more  loath  to  depart  from  customarv  standards,  than  they  were  in  decoration. 
During  our  many  seasons  ol  tiigging  we  sorted  literally  tons  ol  potsherds  and  saved 
every  Iragment  ol  a vessel  which  differed  in  any  particular  Irom  the  monotonously 
regular  run  ol  bowls,  shouldered  bowls,  and  ollas.  ^ et  our  whole  collection  ol  such 
material  barelv  hlls  three  museum  trays.  Of  unbroken  pieces,  there  are,  ol  course, 
even  lewer.  All  this  material  is  described  in  the  present  section,  rather  than  under 
the  headings  of  the  various  Glazes,  because  it  is  often  difficult  or  impossible  to  place 
any  given  specimen  chronologically.  Most  ol  the  lew  period  assignments  attempted 
are,  indeed,  tentative,  being  based  more  olten  upon  quality  ol  slip  or  nature  ol 
decoration  than  upon  stratigraphic  evidence,  for,  due  to  the  extreme  rarity  ol  these 
aberrants,  they  naturally  very  seldom  turned  up  in  the  tests  or  in  the  always  rela- 
tively small  beds  ol  unmixed  debris.  Furthermore,  a certain  number  ol  the  specimens 
are  without  much  question  ceremonial  and  therelore  might  well  have  been  kept  in 
use  lor  many  vears  belore  finding  their  wav  into  the  rubbish  heaps  or  being  buried 
in  a cache. 


OLLAS  WITH  HAXDLKS 

All  handles  broken  Irom  their  parent  vessels  and  all  sherds  bearing  handles  were 
saved.  The  collection  contains  about  eighty  such  specimens.  Forty  ol  these  are  parts 
of  smallish,  red-slipped,  relatively  high-necked  ollas,  apparently  somewhat  similar 
in  shape  to  the  normal  ollas  of  middle  Glaze  (see  hg.  208,  b).  Uncertainty  as  to 

lorm  and  size  is  due  to  the  extremely  fragmentary  nature  of  the  material.  Most  ol 
the  pieces  consist  ol  the  handle  alone,  or  of  the  handle  and  an  insignihcant  part  ol 
the  wall.  (3nly  the  specimen  illustrated  in  figure  226  retains  a reasonably  large  pro- 
portion ol  the  original  vessel.  But  carelul  study  of  the  sherds  indicates  that  many 
others  certainly,  and  the  rest  probably,  were  broken  from  analogous  containers. 

The  handles  are  cylindrical,  >f6  to  yi  inch  in  thickness,  and  span  an  area  never 
large  enough  to  permit  the  passage  of  a finger  (hg.  227, /-y,  s).  They  are  set  vertically, 
the  upper  attachment  about  E2  inch  below  the  rim.  Attachment,  as  is  evidenced  by 
many  ol  the  sherds,  was  accomplished  by  the  “rivet”  method,  i.e.,  two  holes  were 
punched  in  the  still  plastic  wall  for  the  reception  of  the  ends  of  the  separately  pre- 
pared handle  (see  fig.  279,  e).  In  some  cases  the  holes  were  made  slightly  larger 
within  than  without  and  the  end  ol  the  handle  was  widened  by  pressure  to  fill  the 
extra  space;  most  commonly,  however,  the  hole  is  ol  unilorm  bore.  The  inner  surlace 
was  always  so  carelully  smoothed  after  attachment  that,  save  in  section,  no  trace 
of  the  work  can  be  seen.^ 

’ For  description  of  the  making  and  attachment  of  handles  at  San  Ildefonso,  see  Giithe,  192?, 
p.  50  and  pi.  17,  b.  .At  that  pueblo  only  horizontal  handles  were  riveted,  vertical  ones,  which  receive 
less  strain,  being  merely  welded  to  the  vessel  wall.  All  Pecos  handles  seem  to  have  been  riveted. 


Kig.  227.  (ilaze  ware  handles.  (Width  ot  / at  rim,  2^  inches) 
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I'he  red  slip  covers  the  outer  part  and  the  sides  of  each  handle.  \\  hen  there  is 
relatively  large  clearance  the  inner  surface  is  also  slipped.  Decoration  is  almost 
alwavs  bv  a few  transverse  or  oblique  daubs  of  g;laze  upon  the  outer  surface.  Whether 
there  was  one  handle  or,  as  seems  more  likelv,  a pair  per  olla  is  not  determinable. 

Our  single  large  fragment  (hg.  226)  is  from  an  olla  with  diameter  of  about  gj/4 
inches,  height  probably  7 inches.  There  are,  as  I have  said,  forty  handles  from  vessels 
of  this  general  tvpe.  All  are  slipped  red  and  several  of  them,  including  the  sherd 
illustrated,  are  attached  to  parts  of  the  vessel  wall  bearing  decoration  in  glaze- 
bordered  white  paint.  Only  eight  similar  handles  emanate  from  ollas  with  light  slip 
(hg.  227,  k-o).  'Fhere  is  stratigraphic  evidence  that  some  of  the  handled  ollas  were 
made  during  the  Glaze  \ period;  and  not  one  of  the  sherds  seems,  judging  from  the 
appearance  of  slip  and  glaze,  to  be  earlier.  It  should  be  noted  that  red  bowls  with 
white  decoration  are  more  often  found  in  Glaze  \ than  in  anv  other  stratum. 


OTHER  VESSELS  WITH  HANDLES 

Certain  small,  doubtless  ceremonial,  vessels  provided  with  handles  and  a few 
handles  that  may  be  from  canteens  are  described  elsewhere  (p;  271).  I'here  remain 
to  be  mentioned  thirty-odd  miscellaneous  fragments.  Of  most  of  these  handles 
little  can  be  said,  save  that  with  two  hat  exceptions  they  are  cylindrical.  Some,  being 
fairly  long,  seem  to  have  spanned  spaces  wide  enough  to  accommodate  one  to  three 
fingers.  As  thev  appear  to  have  been  set  vertically,  they  may  have  belonged  to 
pitcher-like  containers,  although  there  is  no  evidence  that  there  was  ever  made  at 
Pecos  anything  resembling  the  pitchers  of  the  San  Juan  and  Upper  (lila.  The  only 
local  specimens  even  remotelv  suggesting  that  type  are  illustrated  in  figure  249, 
h,  1.  The  former  is  of  Plain  Black  ware,  the  latter  is  an  undecorated,  light-slipped 
piece  from  a pure  middle  Glaze  \ deposit  in  Kiva  1 2. 

There  are  two  or  three  very  heavy  handles  whose  angle  of  attachment  makes 
them  look  as  if  they  had  been  placed  horizontally  at  the  shoulders  of  ollas,  raking 
slightly  downward  in  the  Mesa  \'erde  manner.'  F.ach  of  two  fragments  of  small 
round-bodied  vessels  with  somewhat  flaring  rims  (period  uncertain)  bears  a single 
horizontal  handle  arching  an  opening  about  the  size  of  a lead-pencil  (hg.  227,  p). 
Frue  handles  for  bowls,  such  as  are  seen  in  Black-on-white  (cf.  \ ol.  I,  hg.  4,  ^),  do 
not  occur,  although  there  are  two  fragments  of  Glaze  III  bowls  each  of  which  has  a 
little  vertically-pierced  lug  just  under  the  rim  on  the  exterior. 

Zoomorphic  handles  are  v^ery  seldom  found  on  anv  form  of  Pueblo  pottery, 
ancient  or  modern,  save  in  the  L pper  (lila  region.  Only  seven  specimens  came  to 
light  at  Pecos.  Three  of  these  are  from  Glaze  vessels  (hg.  228):  the  bird  head  shown 
at  d;  the  small  bird  hgure  {c)  \ and  a little  quadruped  which  has  lost  its  head  and  tail. 
I he  latter  is  from  a Glaze  I Yellow  bowl;  the  others  are  broken  from  vessels  of 
unknown  form  -their  period  is  also  uncertain.  The  larger  quadruped  (e)  once  formed 
part  of  a culinary  vessel  (see  p.  338,  and  hg.  278,^).  The  two  heads  a and  b are  of 
gray  pottery  with  decoration  in  matte  black  paint. 

' -See  Xorcienskiold,  1893,  pi.  XXXII,  3;  Kidder,  1924,  fig.  9,^. 
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Hnally,  we  have  a dozen  one-attachment  handles:  short,  curved  protuberances 
from  the  walls  of  ollas  (fig.  227,  a-e).  Presumably  they  turned  downward,  but  where 
they  were  placed,  or  whether  there  was  more  than  one  per  vessel,  is  not  known.  .All 
seem  to  be  (daze  V. 

In  closing  this  section,  the  extreme  rarity  ot  all  forms  of  handles  should  once 
more  be  emphasized  by  recalling  the  fact  that  the  few  examples  above  described  are 


Eig.  228.  Zoomorphic  handles,  a,  b:  Bird  heads,  dull  paint  ware,  r,  d:  Bird  and  bird 
head  with  glaze  decoration,  period  uncertain,  e:  Ouadruped  (?),  culinary  ware.  /.'  Small 
quadruped  from  exterior  of  a Cilaze  1 ’iTllow  bowl,  (i /i) 


all  that  were  recovered  from  among  the  enormous  numbers  of  sherds  that  came  to 
light  at  Pecos. 


SM.ALI.  OLL.YSH.AFEI)  VESSELS 

d'hese  are  more  or  less  faithful  copies,  in  miniature,  of  the  standard  ollas  in  use 
at  any  given  period,  d’heir  reduced  size  has  resulted  in  the  crowding  of  decoration 
and  the  frequent  elimination  of  neck  patterns,  for  the  painters  did  not  refine  their 
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brushwork  to  correspond  to  the  limited  fields  to  be  ornamented.  F.xamples  run  from 
2 inches  or  so  in  height  (sherds)  up  to  the  5>^-inch  jar  shown  in  hgure  229,  d.  d'here 
is  no  evidence  that  little  ollas  of  this  sort  were  made  in  Glaze  I Red  times;  a single 
sherd  may  be  Glaze  I Yellow,  another  (daze  II;  a large  majority  are  Glaze  III  (fig. 
229,  c);  a few  are  surely  (daze  IV  {d)\  the  example  at  a and  one  sherd  are  Glaze 


Fig.  229.  (daze  ware.  Small  olia-shaped  vessels,  a:  (daze  \ . c:  (daze  III.  d: 
(daze  IV.  (G  reatest  diam.  of  d^  inches) 
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“NUBBIN”  \'KSSKLS 

I can  think  ot  no  better  term  than  the  above  for  certain  small  pots  of  which  only 
fragments  came  to  light  (hg.  2j,o).  They  are  characterized  by  mammiform'  pro- 
tuberances etpially  spaced  m a single  horizontal  series  at,  or  scjmewhat  above,  the 
point  of  the  vessel’s  greatest  diameter.  Khe  bosses  are  usually  abrupt  swellings  of  the 
wall,  apparently  made  by  pressure  from  the  interior  while  the  clay  was  still  plastic; 
only  very  small  ones  (as  hg.  2^1,  c)  are  solid.  Fhere  seem  to  have  been  from  hve  to 
as  many  as  twelve  or  fourteen  per  vessel.  Each  boss  is  almost  always  ringed  with 
concentric  circles  of  glaze,  the  summit  often  bearing  a dot.  A pair  of  lines  or  a red, 
glaze-bordered  stripe  about  the  orihce  generally  forms  the  only  other  decoration. 


Kig.  I'jo.  (daze  ware.  “Nubbin”  vessels,  probably  (daze  III.  (2/5) 


I'wo  body  shapes  are  represented:  one  rather  shallow  in  proportion  to  its  height, 
with  a low  standing  rim  (hg.  2'^o,  a);  the  other,  somewhat  rarer,  with  more  nearly 
spherical  body,  unmodihed  rim  and  higher-set  “nubbins”  (hg.  2gi,  e). 

Although  there  is  no  certain  stratigraphic  evidence  for  assigning  these  vessels 
to  (daze  III,  the  quality  of  the  light-colored  slip  which  covers  the  exterior  of  most  of 
them,  the  glaze,  and  such  decoration  as  they  bear,  all  seem  to  indicate  that  the 
majority  were  made  during  that  period.  "Ewo  fragments  (hg.  2q  i , have  an 

earlier  look;  /j,  indeed,  might  well  be  Glaze  I "’f  ellow.  It  is  possible  that  some  of  the 
few  which  bear  red  slip  should  be  assigned  to  (daze  l\";  almost  surely  none  are  (daze 
\'.  Their  extreme  raritv  is  proved  by  the  fact  that  only  forty-three  fragments  were 
found  during  the  held  examination  of  many  hundreds  of  thousands  of  sherds. 

' The  first  specimens  found  I took  to  he  breasts  liroken  from  female  figurines.  There  is  no  evidence, 
howex'er,  that  human  effigv  vases  were  ever  made  at  Pecos. 


Fig.  23 1,  (ilaze  ware.  Fragments  of  “ nubbin  ” vessels,  d:  Probably  (ilaze  I Yellow, 
the  rest  probably  Glaze  III.  (Width  ot  a at  rim,  iY%  inches) 
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STIRRUP  POTS 

I'his  is  an  excessively  rare  form,  not  only  at  Pecos  but  throughout  the  South- 
west. It  is  characterized  by  a full,  round  body  of  perhaps  two-quart  (2.2  litres) 
capacity,  from  the  upper  surface  of  which  rise  two  tubular  pipes  uniting  to  form  an 
upright  mouthpiece  or  spout  (fig.  232).  The  drawing  is  from  our  only  sizeable  frag- 
ment. Although  undecorated,  the  piece  can  safely  be  assigned  to  Glaze  Two  other 
bits  were  found,  one  of  them  surely  Glaze  II  or  III.  Nelson  has  recovered  a few  whole 
pieces  from  the  Galisteo  Basin;  these  run  from  Glaze  I Yellow  to  Glaze  III;  they  are 
in  the  American  Museum  of  Natural  History.  Stirrup  pots,  though  evidently  never 
common,  were  thus  in  use  for  a considerable  length  of  time.  Their  function  is  un- 


Eig.  232.  Light-slipped  ware,  probably  (daze  Eragment  of  “stirrup-vase”; 
restoration  of  body  on  basis  of  specimens  from  Galisteo  Basin  in  American  Museum  of 
Natural  History.  (1/8) 


known.  The  bifurcated  spout,  however,  offers  a convenient  grip  for  carrying  and, 
although  I have  not  had  opportunity  to  experiment,  I should  think  that,  when  tipped 
up  with  the  tubes  in  a vertical  plane,  water  would  pour  readily  from  the  lower  one, 
air  entering  through  the  upper,  thus  somewhat  obviating  the  choking  that  takes 
place  in  a single  passage. 


CANTEENS 

The  almost  total  absence,  during  the  Glaze  periods,  of  an  approximately  quart- 
size  container  with  small  orifice  and  two  handles  or  lugs  for  the  attachment  of  a 
carrying  cord,  in  other  words  of  the  form  which  in  the  Southwest  is  usually,  and 
probably  correctly,  identified  as  a canteen,  can  only  be  explained  by  supposing  that 
gourds,  or  possibly  leather  bottles,  were  used  on  the  many  occasions  when  it  must 
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have  been  necessary  to  carry  limited  amounts  of  drinking  water  to  the  Helds  or  on 
extended  trips  for  hunting  and  tradingd  Local  Black-on-white  ware  produces  a very 
few  specimens  which  might  have  served  as  canteens  (^"ol.  I,  p.  48,  Hg.  4,  /,  /?,y). 
d'hese  are  of  the  generally  spherical  shape  which  is  characteristic  of  all  Southwestern 
canteens  prior  to  the  Regressive  Pueblo  period.  The  more  practical  mammiform 
canteen,  flat  on  one  side,  bulging  on  the  other,  seems  not  to  make  its  appearance 
until  late  in  that  period,  perhaps,  indeed,  not  before  F.uropean  contact.  .At  all  events, 
there  is  no  good  evidence  of  this  tvpe  at  Pecos  until  Glaze  V,  although  one  sherd 
might  possibly  be  Glaze  IV.  Our  material  is  limited  to  ten  fragments,  only  Hve  of 
which  can  be  identiHed  with  reasonable  certaintv.  Fhree  are  small  loop  handles  set 
edgewise  on  bits  of  body  that  seem  to  have  the  proper  curve  (i.e.,  with  one  side  Hat, 
the  other  bulging);  two  are  cylindrical  necks  inch  high  with  ^-inch  oriHce,  also 
upon  sherds  of  the  correct  contour.  XTne  of  the  fragments  is  large  enough  to  give 
any  hint  as  to  size  or  as  to  the  relation  between  oriHce  and  handles.  .An  unbroken 
canteen,  apparently  Glaze  V,  was  ploughed  up  in  the  early  1920’s  by  a Mexican 
rancher  near  the  foot  of  the  Pecos  mesa  about  Hve  miles  northwest  of  the  pueblo. 
Its  shape  was  much  like  that  of  the  Plain  Red  specimen  illustrated  in  Hgure  247,  r, 
but  it  was  about  twice  as  capacious.  Its  discovery  underground,  far  from  any  con- 
temporaneous ruin  and  near  what  must  have  been  a much-travelled  pass  between  the 
upper  valley  of  the  Pecos  and  the  country  to  the  west,  leads  one  to  wonder  if  it 
might  not  have  been  cached,  like  the  gourds  mentioned  by  Castaneda,  to  await  the 
return  of  a hunter  or  traveller. 


“SALT  DISH”  BOWL 

d'here  is  a fragment  of  a little  cup,  i inch  wide,  ^ of  an  inch  deep  and  once 
apparently  about  2 inches  long,  which  had  been  moulded  on  the  exterior  of  the  rim 
of  a Glaze  IV  bowl.  No  other  Glaze  ware  example  came  to  light,  but  several  Biscuit 
B bowls  from  Pecos  and  elsewhere  are  provided  with  analogous  appendages  (see 
\’ol.  I,  p.  105  and  Hg.  57,  ^’,/).  It  is  possible  that  the  vertically  perforated  lugs  found 
on  the  exterior  of  two  Glaze  III  sherds  (see  p.  265)  are  also  from  “salt  dish”  bowls, 
as  a similar  lug  is  sometimes  placed  opposite  the  cup  on  Biscuit  specimens  (Vol.  I, 
Hg.  <7,  e).  Our  Glaze  fragment,  however,  lacks  one  end,  so  that  one  cannot  tell 
whether  or  not  it  had  a perforated  extension,  as  does  the  cup  of  some  of  the  Biscuit 
bowls. 


DOl’  H LE-C U R \ F.  HOWLS 

This  is  an  extremely  rare  form.  Only  two  whole  examples  and  two  sherds  have 
been  discovered  at  Pecos.  The  photograph  (Hg.  233)  makes  clear  the  shape,  which  is 
likewise  found  in  Biscuit  B (see  Vol.  I,  Hgs.  53,  a;  57,  c).  One  bowl  (Hg.  233,  /-)  and 
one  sherd  should  probably  be  classed,  on  the  basis  of  their  decoration,  as  late  Glaze 

* Castaneda,  speaking  ot  the  Hopi  in  1540,  says:  “when  they  trav'el  across  this  region  themselves 
they  take  with  them  women  laden  with  water  in  gourds,  and  bury  the  gourds  of  water  along  the  wav 
to  use  when  they  return.”  (Winship,  1896,  p.  490.) 
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11,  although  their  rims  are  direct  and  unthickened;  the  fragment  has  a rim  of  the 
type  shown  in  figure  68, y,-  it  might  be  either  Glaze  11  or  111.  The  second  whole  bowl 
(hg.  23;^,  a)  is  evidently  an  early  specimen.  The  exterior  and  the  lower  part  ol  the 
interior  bear  yellowish  white  slip;  the  Haring  upper  part  of  the  interior  is  red.  The 
exterior  decoration  is  in  the  Glaze  1 manner.  The  bowl,  howev'er,  has  a non-Pecos 
look  and  1 am  inclined  to  believe  it  a trade  piece.  1 do  not  know  of  similar  vessels 
trom  other  Rio  Grande  (daze  sites. 


Fig.  233.  Glaze  ware.  Double-curve  bowls,  a:  .An  early  specimen,  perhaps  contem- 
poraneous with  late  (daze  1 ; it  is  probably  not  of  local  manulacture.  b:  (daze  11;  this  piece 
reproduced  by  courtesy  ot  .Mr.  \Vm.  H.  ClaHin,  Jr.  (Diam.  of  inches) 
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SOLP-PLATKS 

In  discussion  of  Modern  painted  ware  (\’ol.  1,  p.  i :j6)  these  w'ere  called  “plates,” 
but  because  of  the  general  use  ol  that  term  by  Middle  American  archaeologists  to 
describe  extremely  shallow,  really  plate-like,  utensils,  I hav^e  returned  to  the  catch- 
word designation  used  in  the  held-notes. 

d'he  specimens  in  question  are  rarely  found,  at  Pecos,  in  Modern  painted  ware. 
We  h ave  a single  sherd  from  a Plain  Black  example;  a complete  one  of  Plain  Red 
(fig.  249,  l>);  and  ten  slipped  red  and  decorated  with  glaze.  .All  the  rest  of  the  approxi- 
mately two  hundred  fragments  sav^ed  are  light  slipped.  Paste,  slip,  and  glaze  are  like 
those  of  (ilaze  V.  Stratigraphic  evddence,  too,  serenes  to  assign  most  of  them  to  that 
period.  They  are  first  found  in  full  (ilaze  strata,  none  occurring  in  earlier  horizons.' 


Fig.  234.  (ilaze  \ . .Soup  plates.  Phis  form  was  first  made  in  (ilaze  V,  and  continued 
in  limited  use  during  the  Modern  period.  (1/4) 

1 1 is  to  be  supposed,  because  of  their  sudden  appearance  in  deposits  of  historic  date, 
and  because  there  is  no  local  or  even  regional  prototype,  that  they  are  imitations  of 
F.uropean  forms.  How  late  they  persisted  in  common  use  is  uncertain,  for  the  late 
deposits  are  both  thin  and  badly  eroded.  But  their  relative  scarcity  in  wares  of  the 
Modern  group  (Modern  painted.  Plain  Red,  and  Plain  Black)  makes  it  seem  prob- 
able that  the  form  lost  popularity  after  the  close  of  the  (ilaze  \*  period. 

Measuremoits.  d'he  light  slipped  soup  plates  ranged  from  6 to  11  inches  in 
diameter  (hg.  234).  Most  of  the  specimens,  from  calculations  based  on  rim-sherds, 
were  in  the  7-  to  8-inch  class,  few  exceeding  the  latter  diameter.  The  depth  seems 
to  have  been  very  little  more  or  less  than  2 inches,  irrespective  of  the  diameter. 
Diai)2eter-depth  i)idex  accordingly  varies  from  .18  to  .33,  with  the  commonest  index 
at  about  .23.  The  flaring  yim  is  flat  or  v^erv  gently  curving.  From  a rounded  lip  it 
slopes  slightly  downward  for  from  T+  ol  ''loh  to  i inch,  at  which  point  there  is  a 
rounded  (hg.  234,  a)  or  almost  angular  {b)  dip  as  the  vessel  wall  falls  away  to  the  flat 
bottom.  The  rim  is  usually  a trihe  heavier  than  the  w'all  and  bottom,  which  are 
to  Tt  of  an  inch  thick. 

Decoration  is  conhned  to  the  Haring  rim.  It  almost  invariably  consists  of  sets  of 
three  parallel,  close-set  dashes  of  glaze  running  inward  from  the  lip  to  the  inner  edge 

* The  statement  in  \A1.  I (p.  136)  that  they  were  “relatively  common  in  Glaze  \'l  ” is  an  error. 
Closer  study  ot  the  material  indicates  that  the  great  majority,  perhaps  all,  are  Glaze  \ . 
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ot  the  hare.  Sets  ot  two  and  tour  dashes  occur.  We  have  fragments  with  as  much  as 
halt  the  perimeter  ot  the  rim,  but  in  no  case  is  more  than  one  set  ot  dashes  present. 
I inter,  accordingly,  that  a single  set  was  the  rule,  d'here  are  naturally  many  sherds 
which  have  no  decoration.  There  are  a very  tew  fragments  whose  rims  are  orna- 
mented with  a one-line  glaze  zigzag,  which  apparently  encircled  the  plate.  I'he  rare 
red  slipped  form  seems  also  to  have  been  provided  with  the  conventional  three 
dashes. 


Fig.  23;.  Glaze  ware.  Small  cup-shaped  vessel.  Slip  and  glaze  are  similar  to  those  of 
Cilaze  I\',  but  the  decoration  is  in  the  (daze  \ manner.  (1/2) 


CEP-FIKK  VKS.SKL.S 

About  thirty  sherds  seem  to  be  parts  ot  small  cup-shaped  utensils  with  flat 
bottoms,  and  straight  or  slightly  flaring  walls.  Some  at  least  had  a single  v'ertical 
handle.  The  wares  are  Glazes  III  to  \7  In  the  lot  are  eight  pieces  which  belong  to  a 
well-defined  type.  Although  the  material  is  miserably  fragmentary,  one  can  deter- 
mine that  the  originals  were  beautifully  made.  Figure  23 is  a restored  drawing  of 
the  largest  sherd.  Characteristic  features  ot  this  and  of  the  other  seven  examples  are: 
Hat  base,  basal  flange,  vertical  wall,  horizontally  protruding  rim.  Finish,  slip,  and 
glaze  are  excellent.  There  is  no  evidence  that  there  were  handles.  The  five  best 
pieces  are  certainly  Glaze  I\  ; three  are  without  much  question  (71aze 


FRAYKR-MKAL  BOWLS 

At  the  modern  pueblos,  small  pottery  vessels,  often  rectangular  in  shape  and 
sometimes  bearing  terraced  projections  from  the  rim,  are  used  tor  various  cere- 
monial purposes,  especially  to  hold  the  sacred  meal  which  plays  so  important  a role 
in  Pueblo  religious  practices.  There  were  unearthed  at  Pecos  a tew  sherds  of  con- 
tainers ot  similar  forms,  and  therefore  presumably  analogous  in  function.  Ot  these 
pieces,  the  most  certainly  identifiable  as  ceremonial  is  a 9-inch  bowl  in  fragmentary 
condition,  from  Room  372.  Enough  was  recovered  to  permit  confident  restoration  ot 
the  shape  (hg.  236,  From  opposite  sides  ot  the  rim  rise  small  terraced  projections.* 

' Tile  method  used  bv  the  potters  ot  -San  lldefonso  tor  making  such  terraces  is  described  by  (juthe 
(1925,  p.  48,  tig.  7). 
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Directly  below  each  terrace,  on  the  inside  ot  the  bowl,  was  a spread-eagle  bird,  of 
one  of  which  a considerable  part  remains  (tig.  2;;6,  c) ; the  other,  to  judge  from  a bit 
of  the  head  and  one  wing,  was  its  duplicate.  How  the  figures  terminated,  and 
whether  or  not  the  interior  bottom  of  the  bowl  was  ornamented,  cannot  be  told. 
'I'he  exterior  (a)  bears  large  terraces  from  which  zigzag  arrows  extend  to  the  rim.  I 
suspect,  because  the  decoration  runs  so  low,  that  it  covered  the  whole  exterior 
bottom,  as  it  does  on  a Modern  painted  ceremonial  bowl  illustrated  in  \"ol.  1,  hg. 
loi.  .Arrows  on  zigzag  shafts,  it  should  be  noted,  are  also  present  on  that  specimen. 


a ft  c 


Fig.  236.  (daze  ware  of  uncertain  period.  Ceremonial  (?)  howl.  Fxterior  {a)  and  in- 
terior (c)  of  a large  fragment.  (1/3).  -A  sherd  from  the  opposite  side,  bearing  part  of  a second 
terrace,  makes  possible  the  restoration  at 


As  may  be  seen  in  the  drawing  (hg.  236,  b),  the  outline  of  the  piece  under  dis- 
cussion recalls  that  of  a Glaze  IV  or  \"  bowl.  The  slightly  thickened  rim  is  in  the 
Glaze  IV  manner;  but  the  well  smoothed  slip,  which  varies  from  a greenish  slate 
color  to  a dirty,  yellow-white,  has  its  closest  parallels  in  certain  Cdaze  sherds 
poorlv  ventilated  in  bring.  The  yellow-green,  imperfectly  taken,  and  somewhat 
scaled  glaze,  might  be  of  any  period  from  Glaze  II  onward,  d'he  specimen  was  found 
with  other  Glaze  \ material,  but  this  is  not  conclusive  evidence  of  contemporary 
manufacture,  for  ceremonial  vessels,  being  naturally  much  less  subject  to  breakage 
than  ordinary  household  utensils,  doubtless  often  remained  in  use  for  a long  time. 
On  the  whole,  however,  I am  inclined  tentatively  to  assign  the  present  object  to 
Glaze  V,  because  no  surely  identihable  example  of  rim-terrace  has  come  to  light  in 
earlier  strata,  while  there  are  terraced  fragments  which  almost  certainly  belong  to 
Glaze  \ or  subsequent  periods.  Furthermore,  the  elements  of  the  exterior  decoration 
have  obvious  analogies  to  the  “lightning  arrows”  and  terraces  of  Pecos  pipes  of  late 
manufacture.' 

hour  additional  fragments  of  terraced  projections,  presumably  from  bowl  rims, 
were  recovered  (hg.  283,  d-g).  One  of  them  (_g‘)  is  of  Plain  Red  ware;  another  (0, 
which  is  also  undecorated,  has  yellowish  white  slip  on  the  outside,  red  slip  within; 
the  remaining  two  id^f)  are  obviously  Glaze  \\  the  larger  is  slipped  red  on  the  inside. 
■A  sherd  with  staggered  nipple-like  protuberances  on  the  rim  is  unique;  it  is  part  of  a 
Hat-bottomed  object  whose  original  shape  is  a mystery  (Glaze  \'  or  VI). 

' -See  Kidder,  1932,  p.  179. 
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Made  ot  Plain  1-^^ed  ware  are  a considerable  number  ol  fragments  of  small 
rectangular  containers,  some  of  which  are  perhaps  ceremonial  (see  p.  290  and  fig. 
247,  (T').  Such  forms,  in  Cilaze,  are  exceedingly  rare.  We  have  one  bit  of  a double 
specimen;  it  is  probably  Glaze  I\’.  I'here  is  also  a corner  of  a plain  rectangular  piece; 
this  might  be  Cdaze  The  little  glaze  decorated  dish  shown  in  figure  244,  /*,  having 
been  found  in  the  grave  of  a two-year  old  baby  (Skel.  924),  should  probably  be 
considered  a toy. 
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We  h ave  twenty  or  thirty  pieces  of  oddly  shaped  Cilaze  containers  whose 
original  forms  can  hardly  even  be  surmised.  Three  of  them  might  be  from  small  twin 
bowls  with  a hollow  bar  connecting  them;  one  or  two  cone-shaped  bits  are  possibly 
the  tail  ends  of  duck-pots  (cf.  fig.  278,  e),  though  there  is  no  other  evidence  that  this 
form  was  ever  made  in  Glaze.  M hether  all,  or  any,  of  the  above  were  ceremonial, 
whether  they  were  the  result  of  mere  virtuosity,  or  whether  they  were  made  for  toys, 
is  unknown.  1 he  whole  collection  of  such  unidentifiable  material  will  be  held  at 
Andover.  Future  finds  of  more  complete  examples  may  permit  restoration;  or  some 
of  the  l^ecos  specimens  may  eventually  prove  to  be  representative  of  types  charac- 
teristic of  other  villages. 

CANDLESTICKS 

Although  they  bear  no  glaze  decoration,  there  are  included  in  this  section  about 
a hundred  fragmentary  objects  made  of  paste  similar  to,  though  somewhat  coarser 
than,  that  of  Glaze  \'  vessels.  The  pallid  yellowish-white  slip  with  which  most  of 
them  are  covered  is  also  not  unlike  that  of  Glaze 

rhe  accompanying  illustrations  (figs.  247,  248)  show  the  hollow  cylindrical 
shaft,  the  flanges,  and  the  plain  or  slightly  flanged-lipped  (hg.  248,  terminal 
socket,  which  was  apparently  always  separated  from  the  shaft  by  a septum  (hg. 
247,  a').  At  about  the  level  of  the  septum  there  was,  in  some  cases  at  least,  a some- 
what wider  flange  (hg.  247,  a,  a')  turned  upward  as  if  to  catch  dripping  wax.  \Ve 
have  no  complete  specimen  nor,  queerly  enough,  any  piece  w'hich  clearly  indicates 
the  nature  of  the  base,  but  certain  sherds  of  the  same  sort  of  clay  and  bearing  identi- 
cal slip  indicate  a spreading  foot  (hg.  247,  a).  The  foot  must  of  course  have  been 
hollow.  Otherwise  the  shaft,  closed  above  by  the  septum,  would  have  burst  on  hring, 
unless  it  had  been  pierced  by  lateral  holes,  of  which  there  is  no  evidence. 

The  longest  piece  (hg.  247,  a)  measures  7 inches;  its  shaft  averages  ijzf  inches 
in  diameter.  There  are  fragments  of  shafts  as  thick  as  inches;  the  slimmest,  a 
solid  one,  has  a diameter  of  ‘s  of  an  inch,  d’he  hollow  shafts  were  made  by  ring- 
building, the  rings  being  left  unobliterated  on  the  interior  (hg.  247,  e).  They  overlap 
^ to  of  an  inch,  d'he  end  of  each  ring  slightly  overlaps  its  beginning.  The  wall 
averages  jzf  of  an  inch  thick.  The  hanges  were  luted  to  the  exterior  of  the  shaft 
(hg.  247,  e).  The  slip,  which  ends  at  the  lip  of  the  terminal  socket,  was  occasionally, 
though  not  often,  worked  over  with  the  rubbing  stone.  .A  few  specimens  are  of  rather 
poorly  smoothed  redware  (hg.  247,  r). 


Fig.  237.  Candlesticks  (?).  a,  d:  Drawings  and  sections  of  fragments  of  upper  parts 
(rz,  b)  and  shaft  {d)  ot  light-slipped  specimens.  The  structural  rings,  which  apparently  remain 
unobliterated  throughout  the  interior  ot  the  shaft  of  zt,  have  not  been  reproduced,  c:  Top 
of  red-slipped,  solid-shafted  candlestick,  e:  Diagrammatic  section  ot  fragment  of  shaft,  show- 
ing unobliterated  structural  rings  on  interior  and  method  ot  luting  encircling  ridges  on 
exterior.  (Length  ot  upper  part  of  a,  7 inches;  total  height  conjectural ) 


Fig.  238.  Fragments  ot  candlesticks.  (Fleight  ot  rz,  3T4  inches) 
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1 he  identification  is  based  on  the  resemblance  of  these  objects  to  European 
candlesticks.  It  is  to  be  supposed  that  they  were  used  for  religious  piurpioses.  \’erv 
few,  however,  came  to  light  near  the  ruins  of  the  Mission,  almost  all  having  been 
found  in  the  rubbish  below  the  North  Uuadrangle.  I have  wondered  if  they  might 
perhaps  have  been  made' for  household  shrines,  in  imitation  of  the  metal  candle- 
sticks which  p)robably  graced  the  Mission.  All  are  of  historic  date.  They  appear  first 
in  (ilaze  \"  refuse  and  are  also  found  in  association  with  Modern  painted  pottery, 
though  none  of  them  carries  the  easily  recognizable  crackled  Modern  slip>. 


S.M.ALL  CERKMOXI.AL  VESSELS 

In  the  course  of  the  excavations  at  Pecos  there  were  recovered  about  forty  little 
containers  whose  spiecialized  shape  and  decoration  indicate  that  they  were  not 
ordinary  household  utensils.  The  places  in  which  they  were  found,  as  well  as  the 
objects  which  accompianied  some  of  them,  render  it  certain  that  they  were  made  and 
used  for  cult  p')urposes.  The  specimens  in  question  (figs,  iqq  to  245)  are  characterized 
by  very  small  size  and  by  possessing,  with  only  two  excepitions  (figs.  242,  d;  243, 
two  tiny  handles  or  two  p^erforations  near  the  rim,  as  if  for  susp'tension  bv  cords.' 

.All  were  taken  from  deposits  of  post-Sp^anish  ciate,  twenty-six  of  them  from 
close  under  the  surface  of  the  North  Ouadrangle  p)laza.-  One  groupi  of  six  (hg.  239) 
was  accomp^anied  by  three  thin,  round  slabs  of  sandstone,  6 to  inches  in  diam- 
eter, each  perforated  at  the  centre  by  a small  drilled  hole  (see  Kidder,  1932,  p>.  98, 
fiR.  74,  ^Vith  each  of  two  groups  of  five  (hgs.  240,  241)  was  a single  slab  of  the 
same  sort.  .A  single  p'lot  (hg.  24^,  I')  was  found  close  to  a piainted  “altar-slab” 

( Kidder,  1972,  pi.  96,  hg.  93).  L’naccomp:)anied  bv  other  objects  were  a poair  (hg.  242, 
r,  d)  and  hve  singles  (hgs.  242,  a,  e;  243,  c;  244,  /).  Close  together,  but  not  in 
direct  association,  were  three  (hg.  243,  by);  they  lay  in  the  top  stratum  of  an 
op^en  area  just  south  of  the  North  Uuadrangle.  I'hree  came  from  kivas.  Two  of  these 
(hg.  243,  /,  /;)  formed  prart  of  caches  in  sub-hoor  bins  in  Kiva  16;  one  (hg.  24^,  d) 
came  to  light  during  the  excavation  of  Kiva  6,  but  as  it  turned  up  during  the  removal 
of  back-dirt  it  was  impiossible  to  tell  whether  it  had  been  deep  in  the  hll  or  lay,  like 
so  many  of  the  others,  close  under  the  surface.  Lastly,  in  Room  30,  which  yielded 
a great  deal  of  other  ceremonial  material,-^  were  six  vessels,  three  of  which  are 
illustrated  in  hgure  244,  g-i.  Eight  spiecimens,  three  of  which  (hg.  243,  e)  are 
closely  similar  to  the  above,  and  hve  of  which  (hg.  244,  a-e)  are  here  listed  because 
of  their  small  size,  were  found  with  burials,  in  rooms,  or  in  general  digging  (for  their 
pirovenience  see  captions). 

d'he  p)hotograprhs  and  drawings  render  sufficiently  clear  the  general  nature  of 
these  interesting  little  vessels.  Most  of  them  are  well  made,  d'heir  ciecoration,  how- 

^ .At  Pueblo  Blanco  in  the  Galisteo  Basin,  Xelson  excavuited  a room  which  contained  an  anthropo- 
morphic stone  idol,  concretions,  petrified  wood,  and  eight  little  vessels  similar  to  those  here  described 
(Xelson,  1914,  pp.  90-92,  tig.  12). 

^ The  exact  location  ot  the  various  finds,  and  notes  on  the  archaeological  conditions  which  piroved 
the  late  date  of  their  interment,  will  apfiear  in  the  concluding  volume  of  this  series. 

■’  Kidder,  1924,  p.  26. 


f 


Fig.  239.  Ceremonial  v'essels.  Six  specimens  found  cached  with 
three  circular,  perforated  sandstone  slabs  close  below  the  surface  of  the 
North  Ouadrangle  plaza,  a:  Red  slip,  glaze  decoration,  h-d:  Light  slip, 
glaze  decoration,  c,  f:  Well-smoothed  reddish  brown  ware,  undecor- 
ated. (1,2) 
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I'ig.  240.  Ceremonial  vessels.  Five  specimens  found  cached  near 
those  shown  in  tig.  239.  .Accompanied  hy  a single  circular,  perforated 
sandstone  slab,  a:  Fight  slip,  undecorated;  two  perforations  on  opposite 
sides  below  rim.  b-d:  Fight  slip,  glaze  decoration,  c:  Black-on-white 
ware  (for  drawing,  see  fig.  24«;,  h).  ( i /2) 


Fig.  241.  Ceremonial  vessels.  Five  specimens  found  cached  near 
those  shown  in  figs.  239,  240.  .Accompanied  by  a single  perforated  slab. 
(?.•  \\  ell-smoothed  reddish  brown  ware,  b:  Gray  slip,  undecorated,  c: 
"Y  ellowish  slip,  glaze  decoration,  d:  (fray  slip,  glaze  decoration,  e:  Black- 
on-white  ware.  (1/2) 


Fig.  242.  Ceremonial  vessels.  I'ive  specimens  found  close  below 
surface  of  North  Quadrangle  plaza;  c and  d lay  together,  e separ- 
ately. a:  Li^ht  slip,  badly  hre-clouded,  glaze  decoration.  Handles  like 
those  of  fig.  239,  f have  been  broken  away  and  suspension  provided 
for  by  two  drilled  holes  close  to  the  rim.  b:  Biscuit  (.Ar).  c:  Light 
slip,  glaze  decoration,  d:  Red  slip,  glaze  decoration,  e:  Well-smoothed 
reddish  brown  ware.  (1/2) 
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Fig.  243.  Ceremonial  vessels,  a:  Black-on-white  ware;  with  Skel.  1619.  b:  Rough- 
surfaced  dark  ware;  with  painted  sandstone  slab  in  plaza  of  North  Quadrangle,  c:  Fight 
slip,  glaze  decoration;  from  plaza  of  North  Quadrangle,  d:  Black-on-white  ware;  eastern 
rubbish  heap,  e:  Dark  red  slip,  glaze  decoration,  (ilaze  I\’  period  (?);  Skel.  1671.  f:  Fight 
slip,  glaze  decoration;  Kiva  16.  g:  Black-on-white  (?)  ware;  south  of  North  Quadrangle,  h: 
Scraped  but  unsmoothed  dark  ware;  Kiva  16.  i:  Red  slip,  glaze  decoration;  south  of' North 
Quadrangle,  j:  Well-smoothed  reddish  brown  ware;  south  of  North  Quadrangle.  (12) 


Mg.  244.  Ceremonial  vxssels  and  others,  a-e:  Pieces  perhaps  not  ceremonial,  a:  (ilaze 
III  (?)>  light  slip;  encircling  red,  glaze-bordered  stripe;  from  east  rubbish  heap,  b:  Light 
slip,  glaze  decoration;  Skel.  923.  c:  Heavy,  unsmoothed  dark  ware;  Room  47.  d:  Rough  dark 
ware;  west  rubbish  heap,  e:  Black-on-white  (.^)  ware;  Room  K-\b  /-z;  Ceremonial  vessels. 
f:  Black-on-white  (?)  ware;  plaza  of  North  Ouadrangle.  g:  Black-on-white  ware;  Room  30. 
h:  Early  Glaze  ^ (?),  light  slip,  a,\a.ze  decoration;  Room  30.  i:  Modern  painted  ware,  base 
slipped  red;  Room  30.  (1/2) 
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Fig.  245.  Ceremonial  vessels,  a:  Black-on-white  ware;  Kiva  6.  b:  Hlack-on-white 
ware;  plaza  of  North  Quadrangle  (for  photograph,  see  fig.  240,  c.)  c:  Black-on-white  (?) 
ware;  general  digging.  (1/2) 


a 
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Fig.  246.  Ceremonial  vessels.  Decorations;  the  position  of  the  handles  is  indicated  hy 
paired  lines.  For  shape  of  the  Black-on-white  vessel  bearing  a,  see  fig.  245,  c;  for  that  ot  the 
Biscuit  V'Cssel  bearing  b,  see  hg.  242,  b;  for  that  ot  the  Black-on-white  (?)  vessel  bearing  r, 
see  hg.  243,  g.  (1/2) 
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ever,  is  quite  unitormlv  careless.  Those  ot  Black-on-white  ware  (hgs.  240,  e;  24I,  e; 
24^^,  244,  /,  g;  24c,  c)  usually  bear  geometric  ornament;  those  ot  Glaze  ware  run 

to  stepped  motifs  ifig.  24I,  — a terraced  figure),  the  commonest  arrangement  being 
pairs  ot  kevs  set  back-to-back  (tigs.  239,  c,  d;  242,  c;  24;;,  7).  Terraced  figures  ap- 

pear on  the  single  Biscuit  ihg.  242,  b)  and  Modern  painted  'fig.  244,  7)  examples. 
A number  are  undecorated,  some  slipped,  some  unslipped  isee  captions). 

The  reader  will  have  noted  that  the  wares  represented  bv  the  small  ceremonial 
\essels  run  the  whole  gamut  ot  Pecos  ceramics  trom  Black-on-white  to  Modern 
painted.  Yet,  as  has  been  said  above,  thev  were  all  tound  in  deposits  ot  the  histone 
period,  some  at  least  as  late  as  i~oo.  This  of  course  shows  that  most  of  them  were  in 
use  for  a long  time,  the  Black-on-white  specimens  perhaps  as  much  as  tour  hundred 
years.  But  tew,  queerlv  enough,  are  verv  severely  worn  or  battered.  Doubtless  they 
were  treasured  clan  heirlooms,  which  were  relatively  seldom  called  into  active  serv- 
ice, and  always  caretullv  handled.  I suspect,  indeed,  that  some  ot  the  vessels  were 
copies,  archaistic  reproductions  so  to  speak,  of  older  ones  which  had  been  broken. 
For  example,  those  ot  Black-on-white  ware  illustrated  in  figures  243,  d and^  have  an 
“off  color”  look;  while  the  little  red  piece  at  figure  242,  d bears  a decoration  ot  very 
early  type  'Glaze  1,  certainly  not  later  than  Glaze  II 1,  but  the  color  and  quality  ot 
its  slip,  and  the  form  of  its  rim,  convev  the  impression  that  it  might  well  have  been 
made  in  Glaze  IV  times. 


r X 1)  F,  C O R A T K 1)  SM(K)TH  \V  A R F S 
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L’X  I)  KCO  RATE  I)  SMOOTH  W A R K S ^ 

During  almost  the  whole  period  of  occupancy  of  the  Pecos  region  by  Pueblo 
people  there  were  in  use  but  two  sorts  of  pottery;  smooth-surfaced  decorated  wares 
and  more  or  less  rough-surfaced  culinary  wares.  Toward  the  end,  however,  there 
appeared  vessels  with  smooth  finish  but  without  decoration  of  any  sort.  The  new 
group  consisted  of  two  wares:  Plain  Red  and  Plain  Black.  They  began  to  be  made 
late  in  Glaze  V and  remained  in  fashion  until  the  abandonment  of  the  pueblo. 


PI  .AIN  RED 

.Although  we  have  nearly  thirty  pieces,  they  are  almost  all  regrettably  frag- 
mentary. The  reason  for  this  is,  of  course,  that  the  ware  did  not  come  into  use  until 
after  the  Pecos  had  given  up  the  practice  of  burying  pottery  with  the  dead.  Such 
specimens  as  were  found  came  from  rubbish  in  abandoned  rooms  and  could  therefore 
seldom  be  recovered  complete.  But  the  sherd  collection  is  large. 


GENERAL  CILARACTERLSTICS 

In  the  field  and  in  the  first  volume  of  the  present  work  this  ware  was  called 
Polished  Red.-  It  seems  best,  however,  to  revert  to  Plain  Red,  the  term  used  in  the 
first  publication  upon  Pecos  pottery,-^  because,  while  the  v^essels  are  perhaps  some- 
what better  finished  than  is  the  run  of  the  decorated  wares,  and  although  some  of 
them  even  attain  a moderate  degree  of  luster,  thev  are  on  the  average  not 
highly  burnished,  d'rue  polishing  is,  indeed,  only  found  at  Pecos  upon  the  tall  necked 
ollas  of  Modern  painted  ware.^ 

Most  Plain  Red  vessels  appear  to  be  slipped,  although  it  is  sometimes  difficult 
to  distinguish  between  an  added  coat  and  the  naturally  red-burning  paste.  I'he  slip 
is  a thin  layer  which  seems  never  to  crackle  or  Hake.  Finish,  as  has  been  said,  is  good, 
but  a striking  luster  was  never  attained.  The  marks  of  the  smoothing  stone  are 
always  visible,  running  vaguely  horizontally  in  the  usual  Pecos  manner.  They  do  not, 
however,  as  in  Plain  Red  wares  from  some  other  parts  of  the  Southwest,  produce  an 
ornamental  texturing  of  the  surface.-'' 

VESSEL  SHAPES 

d'he  bowl  is  the  standard  v^essel.  It  occurs  in  two  forms:  high  rimmed  and  plain 
rimmed,  d'here  are  also  soup-plates  and  small  rectangular  vessels.  We  collected  a 
single  canteen  and  sherds  of  a few  others.  Ollas,  which  are  very  common  in  Plain 

' For  Miss  Shepard’s  technological  notes  on  these  wares,  see  pp.  541-544. 

Kidder,  1931,  p.  131.  ■’*  Kidder,  M.  A.  and  .A.  1917,  p.  338. 

^ See  Kidder,  1931,  pp.  132,  136;  frontispiece. 

“ (ilia  Redware,  (iladwin,  W.  J.  and  H.  S.,  1930. 
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Black,  tail,  queerlv  enough,  to  appear.  In  the  held  I assigned  to  Plain  Red  the  many 
polished  red  olla  sherds  which  emanated  from  late  deposits,  and  included  them  in 
the  1917  description  ot  that  ware.  It  was  noted  even  then,  however,  that  they  were 
much  better  rinished  than  the  bowls.  ^ Caretul  recheck  ot  the  material  tails  to  dis- 
close a single  tragment  trom  the  shoulder  of  a red  olla;  all  our  pieces  are  trom  necks 
and  bottoms.  It  is  therefore  reasonably  certain  that  they  are  parts  of  Modern 
painted  ollas,  whose  necks  and  bottoms  are  highlv  polished  and  whose  decoration  is 
conhned  to  a narrow  zone  at  the  shoulde*'.- 

BOWLS 

High  rimmed  bowls  (hsjs.  247,  a,  e,  h;  248,  a-h;  249,  c-e)  are  the  most  charac- 
teristic Plain  Red  torms.  Thev  resemble  Glaze  \ I and  Modern  painted  bowls  (cf. 
hgs.  222,  22q;  and  Vol.  I,  ha;.  84,  c)  in  having  a high  rim  gentlv  recurved  outward. 
I'he  greatest  diameter  is  normallv  at  the  lip.  The  bottoms  are  sometimes,  but  not 
alwavs,  a trifle  flattened.  Modeling  is  not  good,  rims  being  frequently  irregular,  both 
in  elevation  and  in  prohle;  some  bowls  are  more  or  less  lop-sided.  Red  slip  usually 
covers  the  whole  piece,  inside  and  out;  the  exterior  bottom  of  large  bowls  is  some- 
times left  unslipped.  \Leasureme)its  of  the  whole  pieces  and  calculations  based  on 
sherds  show  a diameter  range  of  8 to  I4  inches,  with  depths  of  3^  to  over  7 ]/2  inches. 
The  small  bowls  (hg.  247,  e)  are  relativelv  shallow;  their  orifice-depth  index  being 
.40  to  .4;.  For  the  large  bowls  this  index  (calculated  from  sherds)  seems  to  run  as 
high  as  .t4  (see  hg.  24“,  h).  Capacities  of  the  large  bowls  are  not  determinable, 
because  of  the  fragmentarv  condition  of  the  specimens.  The  evidently  rather  com- 
mon, deep  I 2-  to  14-inch  bowl  must  have  held  upwards  of  6 dry  quarts  (6.6  litres). 
.An  8-  and  a 9-inch  bowl  contain  i and  \p4  drv  quarts  i i.i  and  nearlv  2 litres) 
respectivelv.  The  rim  (hg.  248,  a-h)  of  the  high  rimmed  Plain  Red  bowl  is  similar  to 
that  of  the  Glaze  ^ 1 bowl,  although  it  tends  to  be  somewhat  more  widely  haring 
(cf.  hg.  223).  Onlv  in  the  larger,  deeper  bowls  (as  hg.  247,  h)  does  the  rim  approach 
the  vertical.  \o  matter  what  its  inclination,  however,  it  is  gentlv  recurved  outward, 
unthickened,  and  round-lipped.  The  thickness  of  the  bowl  wall  is  to  X of  an  inch. 

P1..AIX  Ri.M.MED  BOWLS  (hgs.  i;  248,  i,j;  -49,/)  are,  on  the  evidence  of 

the  sherds,  much  less  common  than  the  high  rimmed  tvpe.  They  are  also  less  uni- 
form in  shape.  Measureynents:  Most  examples  are  small,  t to  7 or  8 inches  in  diam- 
eter, with  hat  bottom  and  sides  that  have  little  curve  (hg.  247,  /,  ^);  there  are  sherds 
of  more  nearlv  hemispherical  pieces.  Large,  deeper  bowls  (hg.  247,  i — this  piece  has 
a calculated  diameter  of  12  inches)  also  have  battened  bottom,  but  the  sides  are 
rounded  rather  than  straight.  Orifice-depth  i)idices  vary  widely;  those  of  the  small 
bowls  illustrated  in  hgure  247,  / and^  are:  .47  and  .37  respectiv'elv;  that  of  the  large 
bowl  (;)  is  nearlv  .c,o.  Capacities  of  the  larger  pieces  cannot  be  measured;  the  little 
ones  hold  from  -V4  to  1 drv  quart  (-V4  to  i.i  litres).  Rims  of  both  large  and  small  plain 
rimmed  bowls  are  direct,  the  vessel  wall  continuing  unmodihed  to  the  rounded  lip 
I 248,  /,  7).  Slip,  when  present,  usuallv  covers  all  surfaces.  The  exterior  bottom  ot 
large  bowls  is  generallv  unslipped.  There  are  also  sherds  of  9-  to  lo-inch  bowls  with  a 

* Kidder,  M.  .A.  and  -A.  A7,  1917,  p.  3,';8.  - Kidder,  1931,  frontispiece. 


Fig.  247.  Plain  Red  ware,  a,  c,  h:  High  rimmed  bowls.  f\  i:  Plain  rimmed  howls,  b: 
Soup  plate,  c:  Canteen,  d:  Rectangular  howl.  (1/6) 


Fig.  248.  Plain  Red  ware.  Bowl  rims,  a-h:  High  rimmed  howls.  /,  j:  Plain  rimmed 
howls.  { I /2) 
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horizontal  band  ot  well  polished  slip,  which  begins  on  the  lip  and  covers  the  upper 
1F2  to  2 inches  ot  the  exterior.  The  whole  interior  is  in  the  bare  paste,  caretullv 
smoothed.  Its  color  is  like  that  ot  the  smoothed  paste  ot  Modern  painted  bowls. ^ 

■ SOUP  PLATES 

According  to  sherd  counts,  these  were  ot  about  the  same  trequencv  as  plain 
rimmed  bowls.  As  the  two  restorable  pieces  (tigs.  247,  249,  I?)  indicate,  there  is 

considerable  variability  both  in  size  and  in  proportions.  Diameters  run  trom  4 to  1 1 
inches,  7-  to  9-inch  pieces  being  standard.  All  are  shallow;  diameter-depth  indices 
would  appear  to  have  been  trom  .2t  to  .3^;;  the  specimen  shown  in  figure  247, 
whose  index  is  .41,  seems  to  be  deeper  than  usual.  All  are  alike  in  possessing  a rela- 
tively straight  rim  which  flares  widely,  terminating  in  a rounded  lip.  The  rim  may 
be  practically  horizontal  (hg.  249,  ^),  but  is  more  often  set  at  an  angle  ot  trom  10  to 
30°.  Slip  covers  the  entire  piece. 


RECTANGULAR  BOWLS 

We  h ave  fragments  ot  about  twenty  small  tour-sided  Plain  Red  bowls  ranging 
in  length  trom  2^2  to  4 inches,  in  width  trom  to  3 inches,  and  in  depth  trom  i to 
i]/2  inches.  In  the  majority  ot  cases  the  sides  rise  perpendicularly  trom  a Hat  base. 
A tew  sherds,  however,  are  trom  pieces  ot  the  peculiar  shape  shown  in  figure  247,  d^ 
in  which  the  walls  slant  outward  from  the  base,  but  turn  upward  to  terminate 
almost  vertically  at  the  rim.  Whether  or  not  these  rectangular  bowls  were  cere- 
monial is  uncertain;  there  is  no  specific  evidence  that  they  were. 

CANTEENS 

Canteens  are  represented  by  a single  whole  specimen  (hg.  247,  c)  and  a tew 
handles  which  seem  to  have  come  trom  similar,  but  considerably  larger,  specimens. 
The  complete  canteen  is  ot  mammiform  type,  with  flat  back  and  bulging  front.  It 
holds  about  2 3 of  a dry  quart  (about  .6  litres).  Long  use  is  indicated  by  the  wearing 
off  ot  the  red  slip  trom  most  ot  the  back. 

* For  description  of  this  type  of  surface,  see  \'ol.  I,  p.  132. 
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PLAIN  BLACK 

Plain  Black  was  somewhat  less  common  than  Plain  Red,  according;  to  sherd 
counts  from  various  late  deposits.  We  have  onlv  a dozen  pieces  in  even  reasonably 
complete  condition. 


GENERAL  CHARACTERISTICS 

d'he  dark  color  and  the  smooth  surface  of  this  ware  serve  to  distinguish  it  from 
any  other  pottery  found  at  Pecos.  The  finest  pieces  are  almost  jet  black  and  display 
a polish  almost  equalling  that  of  the  red  parts  of  high  rimmed  Modern  painted  ollas 
(\  ol.  I,  frontispiece).  Such  perfection  was,  howev'er,  seldom  attained,  the  average 
specimen  being  grayish-black  and  only  moderately  lustrous.  But  it  is  possible  that 
moisture  may  have  dulled,  as  it  does  in  the  case  of  the  polished  black  pottery  of 
modern  Santa  Clara  and  San  lldefonso,  what  was  formerly  a finer  finish.  The  sur- 
faces, at  any  rate,  were  carefully  worked  with  the  rubbing  stone,  faint  marks  of 
which  are  visible  on  even  the  smoothest  pieces.  Of  a series  of  sherds  examined  by 
Miss  Shepard,  only  one  specimen  proved  to  be  slipped. 

VESSEL  SHAPES 

Ollas  hold  almost  exclusive  predominance;  bowls  are  very  rare;  there  are  a few 
pieces  of  peculiar  shape,  which  were  perhaps  made  for  ceremonial  use. 

BOWLS 

Early  in  the  first  season  at  Pecos  we  noticed  that  very  few  parts  of  Plain  Black 
bowls  were  appearing  and  thereafter  we  saved  all  fragments  encountered.  Even  so 
we  have  only  thirty  or  forty  specimens.  They  represent  two  sorts  of  bowls:  small, 
plain  rimmed,  hemispherical  pieces,  g to  6 or  7 inches  in  diameter;  and  high  rimmed 
bowls,  6 to  I 2 inches  in  diameter.  Both  are  indistinguishable,  save  for  color,  from  the 
corresponding  Plain  Red  forms  (hg.  247).  Lhe  small,  plain  rimmed  specimens  out- 
number those  with  high,  outcurved  rim  more  than  four  to  one. 

OLLAS 

At  least  nine  out  of  every  ten  Plain  Black  sherds  found  at  Pecos  are  from  ollas. 
The  Plain  Black  olla  seems,  in  fact,  to  hav^e  been  the  most  popular  non-culinary 
olla  of  its  period  as  there  were  obviously  more  of  them  in  use  during  the  last  century 
or  so  of  the  pueblo’s  occupancy  than  of  the  Modern  painted  variety.  We  were  for- 
tunate in  recovering  five  restorable  specimens,  together  with  considerable  parts  of 
several  others.  These  had,  for  the  most  part,  been  buried  in  rooms,  their  mouths 
flush  with  the  floor,  covered  with  a flat  sandstone  slab  and  used  for  storage. 

'I'he  vessels  are  well  moulded  (hgs.  250,  251).  The  shape  is  closely  similar  to 
that  of  the  high  necked  Modern  painted  olla  (\"ol.  1,  frontispiece  and  hg.  87,  a,  b)^ 


1^'ig.  249.  Plain  Red  and  Plain  Black  wares.  a-J:  Plain  Red.  g,  j:  Plain  Black,  i: 
Small  pitcher  with  light  colored  slip  and  a single  dot  of  glaze  on  the  handle.  It  was  found  in 
a (daze  deposit.  (I)iam.ofc,  12^4' inches) 


292 


“ b 

I-'ig.  250.  Plain  Black  ware.  Ollas.  (1/6) 


Hg.  251.  Plain  Black  ware.  Olla  rims.  (1/2) 
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and  apparently  much  like  that  ot  the  late  (daze  \ and  (daze  \ 1 ollas.  d’he  base  is 
recurved,  the  shoulder  bulging,  relatively  low-set,  and  of  graceful  contour.  The  run 
varies  from  sharply  (hg.  251,  a-d)  to  gently  outcurved  (^-7).  I think  it  likely  that 
these  changes  may  reflect  the  passage  of  time,  for  Plain  Black  ware  was  in  use  for 
well  over  a century.  But  ’there  is  no  stratigraphic  evidence  to  indicate  which  type  is 
the  earlier. 

Measurements  of  whole  pieces  and  sherds  show  the  vessels  to  have  been  very 
uniform  in  size:  height,  10  to  12  inches;  diameter  at  shoulder  i 2 to  14  inches;  diam- 


Fita;.  2t2.  Plain  Black  ware.  (_)!las.  (i/O 

eter  of  orihce,  to  pjT  inches.  Capacities  run  from  10  to  12  dry  quarts  (1  1 to  1 q.2 
litres). 

Although  none  of  our  whole  specimens  is  so  treated,  there  are  seven  sherds  from 
the  shoulders  of  Plain  Black  ollas  which  are  lightly  but  unmistakably  indented  as  if 
by  successive  thumb-ball  squeezings  of  the  structural  coil.  I he  effect  is  not  unlike 
that  of  hammered  brass.  1'he  indentations,  which  are  so  shallow  that  they  did  not 
interfere  with  the  action  of  the  polishing  stone,  seem  to  have  b^en  confined  to  the 
protuberant  shoulder;  no  neck  sherd  bears  any  sign  of  them. 
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Eig.  253.  Plain  Black  ware.  Containers  resembling  water-  or  feed-troughs  tor 
poultry,  rt,  a : Drawing  and  section  ot  the  only  complete  specimen  recovered,  c:  Restora- 
tions from  fragments.  (<;/i2) 


“ FEED-  l'ROUGHS  ” 

Of  the  little  containers  illustrated  in  figure  2«;3  we  have  but  five  examples. 
The  complete  specimen  {a)  and  the  body  (c)  are  of  Plain  Black  ware;  the  tray  [b) 
and  two  other  fragments  of  trays  are  of  brownish  clay  less  carefully  finished.  .As  the 
drawings  indicate,  there  is  a beehive-shaped  body  w'ith  a fiat  top.  In  the  lower  part 
of  one  side  of  the  bociy  is  a small  rectangular  or  arched  opening;  in  front  of  the  open- 
ing there  is  a tray-like  extension  with  low,  vertical  sides,  d'he  bottoms  of  all  are 
hat;  that  of  the  whole  piece  [a)  shows  much  wear. 

d'hese  peculiar  objects  closely  resemble  the  water-  and  feed-troughs  used  by 
modern  poultrymen,  which  are  replenished  from  the  body  as  the  contents  of  the 
tray  is  consumed.  The  Pecos  pieces  are  not  suitable  for  water,  because  the  top  of  the 
opening  comes  above  the  level  of  the  tray’s  sides  at  one  point  or  another,  thus  giving 
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access  to  air  and  relievdng  the  atmospheric  pressure  which  would  otherwise  hold  the 
water  in  the  reservoir.  But  the  apparatus  functions  well  with  dry  materials,  such  as 
oats,  a fresh  supply  trickling  down  as  fast  as  the  tray  is  depleted.  Whether  or  not  this 
clever  device  was  actually  used  for  feeding  poultry  is  problematical.  Nor  can  one  be 
sure  that  it  is  a native  inVention,  for  the  unbroken  piece  and  the  body  were  found 
in  post-Columbian  de'bris  in  Room  F.-ll  (there  are  no  chronological  data  regarding 
the  fragments  of  trays).  I'he  idea  may,  therefore,  be  Spanish,  although  1 have  no 
information  regarding  when  such  feeding-troughs  came  into  use  in  F.urope.  .At  all 
events,  the  present  specimens  are  of  Indian  manufacture.  Nothing  like  them  has 
apparently  been  found  elsewhere  in  the  Southwest,  hollowing  the  archaeologist’s 
usual  practice  in  doubtful  cases,  one  might  class  them  as  ceremonial;  this  identifica- 
tion receives  some  support  from  the  fact  that  the  two  pieces  from  Room  F-Il  were 
accompanied  by  several  stone  and  shell  beads. 

VESSELS  OF  UNUSUAL  FORM 

hound  in  Room  F-1,  associated  with  the  large  Modern  painted  bowl  illustrated 
in  the  frontispiece  of  \"olume  1,  was  a piece  of  unique  form  (hg.  249, y).  Its  height  is 
S inches.  The  surface  is  well  polished  black,  the  reddish-brown  paste  is  soft  and 
crumbly,  d'he  fiat  bottom  is  slightly  worn. 

■A  second  unusual  piece  is  shown  in  figure  249, It  is  an  oval,  plain  rimmed  bowl 
of  Plain  Black  ware,  whose  rim,  at  opposite  points  on  the  long  axis,  bears  loop 
handles.  Fhere  are  sherds  of  two  other  bowls  of  similar  form. 

A small  pitcher-like  vessel  (hg.  249,  /?)  is  of  dark  gray  ware.  Whether  or  not  it 
should  be  classed  as  Plain  Black  is  uncertain. 
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A sharp  distinction  evidently  existed  in  the  minds  of  all  Pueblo  potters  between 
vessels  to  be  used  for  cooking  and  those  for  such  general  household  purposes  as  the 
serving  of  food,  the  storage  of  supplies,  and  the  carrying  and  holding  of  water.  Con- 
tainers of  the  latter  sort  were  made  of  fine  clay,  were  often  brightly  colored,  were 
carefully  smoothed,  and  as  a rule  were  decorated.  Kitchen  ware,  on  the  other  hand, 
was  usually  fabricated  from  much  coarser,  or  at  least  more  coarsely  tempered,  clay; 
was  preponderatingly  dark  in  color,  rough-surfaced,  and  never  bore  painted  ciesigns. 
Moreover,  the  shapes  of  the  two  kinds  of  vessels  show  consistent  differences  in  any 
given  ceramic  complex. 

Culinary  ware  possesses,  of  course,  less  esthetic  interest  than  non-culinary 
pottery.  Nor  is  it  often  of  comparable  archaeological  utility,  for  its  chronological  and 
regional  differences  are  relativelv  so  inconspicuous  that  the  student  naturally  turns, 
for  preliminary  determinations  at  least,  to  the  painted  wares,  which  are  more  strik- 
ingly variable  and  therefore  more  easily  and  quickly  classifiable.  Furthermore,  cook- 
ing vessels  were  rarely  employed  as  mortuary  offerings;  and  as  most  excavators  in 
the  Southwest  have  devoted  the  greater  part  of  their  attention  to  cemeteries,  these 
pots  do  not  abound  in  museum  collections.  Kven  when  dwellings  are  investigated, 
the  cooking  vessels,  because  of  their  great  friability,  are  usually  found  so  badly 
crushed  that  preservation  and  restoration  are  seldom  attempted.  It  is  accordingly 
not  surprising  that  we  know  comparatively  little  about  the  culinary  wares  of  the 
Southwest.  Yet  this  generally  neglected  material  amply  repays  close  attention,  for 
technologically  it  is  extremely  interesting;  some  varieties  of  cooking  pots,  indeed,  are 
marvels  of  skillful  clay  working  and  all  of  them  were  admirably  suited  to  the  special 
function  for  which  they  were  intended.  Southwestern  culinary  ware  is  therefore  of 
much  importance  for  the  comparative  study  of  primitive  ceramics.  .And  when  the 
details  of  its  history  have  been  worked  out,  we  shall  also  be  provided  with  a splendid 
example  of  the  rise,  diffusion,  and  decline  of  a highly  specialized  non-utilitarian 
technique,  the  practice  of  surface  embellishment  by  manipulation  of  the  structural 
coil.  To  understand  the  significance  of  this  peculiar  treatment  requires  discussion  of 
the  so-called  “coiling”  method  of  pottery  making. 

I'he  simplest  way  to  create  a pot  is  to  pinch  and  pat  out  a lump  of  clay  with  the 
fingers,  or  to  line  with  clay  the  surface  of  a concave  mould,  such  as  a basket.  But  the 
finger  process  is  only  practicable  for  very  small  vessels,  while  open-form  moulding 
can  only  produce  bowl-shaped  containers.  To  achieve  larger  pieces  and  to  provide 
them  with  restricted  orifices  it  is  necessary  to  build  upward  from  a prepared  base 
(either  made  with  the  hands  or  pressed  into  a mould)  by  the  addition  of  successive 
increments  of  clay.  .Although  this  may  be  done  by  placing  lumps  at  intervals  upon 
the  edge,  a much  more  effective  way,  and  one  which  has  been,  and  is  still  being,  used 
by  almost  all  peoples  in  the  pre-wheel  stage  of  pottery  making,  is  to  build  by  means 
of  small  rolls  of  clay  sufficiently  long  to  encircle  the  whole  edge  and  thus  raise  it 
evenly.  Such  is  the  coiling  method,  d'he  term  is  really  a misnomer,  for  to  coil  means 
to  manipulate  cylindrically  or  spirally  a continuous  element.  “Ring-building”  would 
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more  accurately  describe  the  process  as  generally  carried  out,  even  in  the  Southwest. 
But  in  a part  ot  that  area,  during  later  Developmental  Pueblo  times,  it  became  cus- 
tomary to  construct  cooking  vessels  of  a single  strand  of  clay,  which  began  at  the 
base  and, coiling  upon  itself  spirally, continued  to  the  orifice.  Idiestrand wasof  course 
not  made  to  its  full  length  before  work  began;  it  was  added  to  from  time  to  time;  but 
so  carefully  was  each  new  increment  joined  that  it  is  seldom  possible  to  perceive  a 
junction.  I'he  coiling  element  may  therefore  properly  be  said  to  have  been  continu- 
ous. ‘ 

Spiral  coiling  began,  as  has  been  said,  m the  later  part  of  the  Developmental 
Pueblo  period;  the  first  appearance  of  this  process  supplied,  in  fact,  one  of  the  more 
or  less  arbitrary  diagnostics  which  were  used,  in  the  Pecos  nomenclature,  to  divide 
Pueblo  II  from  Pueblo  1.  d’he  earliest  pottery  of  the  Pueblo  Plateau,  that  of  the 
Basket  Makers,  was  doubtless  all  ring-built;  but  the  traces  of  the  structural  rings 
were  usually  so  carefully  removed  that  our  only  evidence  that  they  were  used  is  de- 
rived from  observation  of  the  interiors  of  certain  vessels  whose  mouths  were  too 
small  to  allow  the  potter  to  smooth  over  their  junctions.  F.ventually,  however,  it 
became  customary  to  leave  unobliterated  the  last  few  rings  on  the  exterior  of  the 
neck  of  certain  pieces  with  restricted  orifice.  This  occurred  at  about  the  same  time 
that  other  cultural  changes,  and  particularly  the  apparent  intrusion  of  a new  physical 
stock,  give  justification  for  a classihcational  division  between  Modified  Basket 
■Maker  and  early  Developmental  Pueblo.  'Phat  period,  therefore,  saw  the  beginning 
of  corrugation^  which,  as  its  name  implies,  is  the  production  of  a horizontally  ridged 
surface  by  leaving  more  or  less  unobliterated  the  junctions  between  structural 
rings  or  between  the  successive  laps  of  coiled  work. 

I’he  practice  of  corrugation  became,  for  some  unknown  reason,  popular  and 
the  structural  coils  were  left  unobliterated  not  only  on  the  neck,  but  upon  the  whole 
body  of  the  vessel.  I'he  history  of  this  development  has  not  yet  been  worked  out  in 
detail.  Presumably  the  upper  body  was  at  first  corrugated;  the  base,  which  was 
doubtless  still  being  made  in  a concave  mould,  having  remained  plain.  But  two  in- 
\entions,  or  rather  one  real  invention  and  one  adaptation  of  a structural  feature, 
served  to  bring  about  important  changes  that  set  a style  which  endureti  for  centuries 
and  which  led  to  the  production  of  some  of  the  most  remarkable  pottery  ever  made. 

d'he  structural  feature  just  mentioned  is  the  mark  left  in  the  clay  by  the  potter 
when  she  pinches  the  roll  to  weld  it  firmly  to  the  edge  of  the  growing  vessel.  Such 
marks  are  inevitable,  even  in  the  relatively  coarse  ring-work  of  the  modern  Pueblos. - 

' Regarding  the  above  statement  -Miss  Shepard  comments:  “1  believe  the  two  ends  were  welded  in 
place  on  the  pot.  Coils  as  thin  as  those  used  in  indented  corrugated  were  delicate  things  to  handle,  and 
would  be  more  easilv  rolled  on  a flat  surface  (as  the  Zuhi  potters  do)  than  in  the  hands;  evenness  of 
coil  which  IS  verv  important,  could  be  much  more  easilv  attained  in  that  way.  Both  hands  would  be 
neeiled  to  place  the  new  coil  on  the  edge  of  the  pot,  it  could  then  be  welded  to  the  end  of  the  old  coil 
convenientlv  and  no  trace  of  the  juncture  left.  But  to  hold  the  new  coil  with  one  hand,  and  weld  to  a 
protruding  end  without  support  would  be  difficult  and  endanger  breaking  the  coil.  .Actually,  I have 
found  a good  manv  examples  of  these  welded  ends.” 

See  the  interior  of  the  olla  under  construction  figured  b\'  Ciuthe  ( i pi.  1 5,  a). 
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They  occur  at  greater  or  less  intervals,  according  to  the  care  with  which  the  manipu- 
lator attaches  her  rolls,  and  are  deeper  or  shallower  in  proportion  to  the  force  which 
she  applies.  Some  potter,  for  it  seems  almost  certain  that  this  trick  must  have  had 
its  origin  in  the  mind  of  a single  individual,  probably  noticed  that  il  her  squeeze- 
marks  were  sharp  and  hrm,  and  also  regularly  and  closely  spaced,  they  resulted, 
as  coil  was  added  to  coil,  in  a pleasingly  variegated  surface.  And  so  indented  corruga- 
tion was  begun.  Whether  this  preceded  or  came  after  the  development  of  coiling  is  as 
yet  unknown.  Presumably,  however,  coiling  was  an  outgrowth  of  indenting,  in  order 
that  the  regular  sequence  of  the  indentations  should  not  be  interrupted.  .At  all 
events,  both  technic]ues  made  an  apparently  almost  simultaneous  appearance.  The 
next  step,  the  corrugating  of  the  entire  surface  of  the  vessel,  including  the  base,  was 
probablv  taken  after  the  practice  of  indenting  had  become  well  established,  for  there 
was  no  necessity  for  the  invention  which  rendered  base-corrugation  possible  until 
potters  had  become  keenly  interested  in  the  elaboration  of  their  work;  in  other 
words,  before  they  had  begun  consciously  to  play  with  the  indented  corrugated 
technique.  This  invention  was  the  reversal  of  the  mould  and  the  building  of  the  ves- 
sel’s base  upon  its  convex  surface.  This  had  to  be  done  in  order  to  extend  effectivecor- 
rugation  to  that  part  of  the  pot,  for  when  laying  rolls,  or  a continuous  coil,  in  a con- 
cave mould  it  is  naturally  not  possible  to  control  the  appearance  of  the  exterior  of  the 
work.  Yet,  as  I have  said,  corrugation,  even  indented  corrugation,  was  carried  to  the 
very  bottom  of  relatively  early  vessels.  .Such  pieces  must  accordingly  have  been 
started  upon  the  outer,  convex  surface  of  a mould.  The  continuous  roll  of  clay,  for 
by  this  time  coiling,  as  distinguished  from  ring-building,  had  evidently  become 
habitual,  began  at  the  centre  of  the  base  (hg.  2qq,  k)  and  was  carried  around  and 
around  upon  itself  like  a coil  of  rope,  the  indentations  being  produced  by  inward 
pressure  against  the  mould  rather  than  by  thumb-and-hnger  squeezing.  When,  how- 
ever, the  coil  reached  the  edge  of  the  mould  no  further  progress  was  p»ossible  until 
the  so-far-completed  pot-base  had  dried  sufficiently  to  permit  its  removal  from  the 
exterior  of  the  mould  and  its  lodgement  in  the  concave  interior  of  the  same,  or  of  a 
similarly  shaped,  mould.  Partial  drying  was  imperative,  not  only  for  enough  solidi- 
fication to  allow  the  base  to  hold  its  shape  during  transfer;  but  also  to  guard  against 
crushing,  and  consequent  spoiling,  of  the  delicate  edges  of  the  corrugation.  The  shift 
from  exterior  to  interior  of  the  mould  is  postulable  on  technical  grounds.  That  it 
actuallv  took  place  is  proved  by  battening  of  the  corrugations  by  pressure  of  the 
mould  upon  certain  specimens  insufficiently  dried  before  turning;  by  marks  of  the 
mould’s  edge  upon  others;  and  by  an  occasional  change  in  the  style  or  the  angle  of 
impression  of  the  indentations  at  the  point  where  the  work  was  recommenced. 

h'urther  building,  after  the  transfer,  had  of  course  to  be  done  freehand.  There 
was  no  longer  the  support  or  the  guidance  of  a mould.  I'he  coil  was  carried  around 
and  around,  the  vessel  wall  growing  higher  and  higher,  the  indentations  being  now 
made  by  the  thumb  against  the  fingers.  Just  how  this  was  done  has  not  been  exactly 
worked  out,  but  so  much  material  is  available,  and  it  carries  so  clearly  every  mark 
of  the  potter’s  hands  (often  including  actual  skin  prints  and  the  curving  cuts  of  the 
nails)  that  one  could,  I am  sure,  reconstruct  the  entire  process  in  the  greatest  detail. 
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working  out,  tor  example,  the  relative  prevalence  of  riaht-and-lett  handedness.'  It 
would  be  a studv  well  worth  making,  tor  the  indented  corrugated  technique,  as 
developed  by  the  Pueblos,  led  to  a degree  of  skill  in  the  manipulation  of  clay  which 
has  never  been  surpassed. - 

The  truth  ot  the  above  statement  becomes  obvious  if  one  consideres  that  corru- 
gated pottery  is  built  up  by  winding  around  and  around  on  itself  what  amounts  to  a 
long,  thin  hllet  ot  clav  which,  in  well-made  pieces,  is  continuous  from  its  beginning 
at  the  bottom  ot  the  bessel  to  its  termination  at  the  rim;  in  some  large  jars  this  fillet 
attains  a length  ot  more  than  200  teet.  The  laying  up  ot  this  coil  must  in  itselt  have 
been  a verv  difficult  matter,  and  when  it  is  remembered  that  it  wasotten  alsonotched, 
indented,  waved,  or  otherwise  ornamentally  modified  during  the  building  process, 
it  will  be  realized  how  far  removed  was  this  technique  from  the  first  attempts  ot  a 
nascent  art.  In  the  making  of  smooth-surfaced  potterv  any  irregularity  may  be 
rubbed  down  or  filled  in,  anv  fault  of  outline  corrected  bv  humoring  the  plastic 
walls  into  shape;  in  corrugated  ware,  however,  no  mistake  could  be  corrected,  and 
from  beginning  to  end  the  coil  must  have  been  laid  on  with  the  sure  hand  and  steady 
eye  that  could  only  have  come  from  long  practice,  not  onlv  in  the  handling  ot  clay, 
but  in  mixing  it  to  exactlv  the  proper  consistencv  for  this  delicate  work.  It  is  no  ex- 
aggeration to  say  that  the  construction  of  a large,  ornamentally  indented,  corrugated 
olla  required  more  skill  than  did  any  other  form  of  handmade  pottery  that  has  ever 
been  produced  in  ancient  or  modern  times. 

Indented  corrugation,  as  practised  during  the  late  Developmental  and  Great 
Pueblo  periods  constitutes  one  of  the  finest  possible  examples  of  that  playing  with 
technique,  that  virtuositv,  that  extraordinarv  devotion  to  pure  craftsmanship, 
which  develops  from  time  to  time  among  primitive  peoples.  For  corrugating  served, 
as  tar  as  one  can  see,  no  useful  purpose  whatever;  no  more  than  did,  tor  example,  the 
senselessly  complex  weaving  of  Basket  Maker  sandals.  The  sandals  were  invisible, 
their  life  was  short;  the  cooking  jar  was  quickly  covered  with  soot,  it  was  soon 
broken.  Both  objects  pla\;ed  the  humblest  roles.  The  mere  pleasure  of  producing 
them,  sheer  satisfaction  in  perfectly  accomplishing  a supremely  difficult  task,  must 
have  actuated  their  makers. 

It  is  interesting  to  trace  the  historv  of  this  remarkable  corrugated  technique.  It 
seems  logical  to  suppose  that  it  had  its  origin  in  the  San  Juan  drainage,  for  that  area 
was  without  question  the  focal  centre  of  the  Modified  Basket  Maker,  the  culture 
which,  ceramically  at  least,  laid  the  foundations  for  Developmental  Pueblo.  And  in 

* Miss  Shepard  states;  “Mv  experience  leads  me  to  think  that  pinching  with  the  left  hand  does 
not  necessarily  indicate  left  handedness.  The  use  ot  the  side  ot  the  left  thumb  when  directed  obliquely 
upward  as  in  pinching  a counterclockwise  coil  seems  easy  and  natural  to  me  although  1 am  not  ambi- 
dextrous.” 

- Since  the  aboye  was  written.  Miss  Shepard  has  made  expierimen tally  yarious  types  of  indented 
corrugated  yessels.  Her  results  throw  much  light  on  the  methods  ot  corrugating  and  indenting  (see 
pp.  5^2-56 1 ).  ' 

^ Morris  H917,  p.  24)  first  called  attention  to  the  difficulty  ot  making  corrugated  pottery.  His 
paper  conclusiyely  refuted  the  then  widely  held  theory  that  corrugated  wares  were  older  and  more 
primitiye  than  smooth-surfaced  pottery. 


C V L I \ A R Y W A R F S 


301 

the  latter  period  corrugation,  as  we  have  seen,  hrst  became  a regular  practice.  Early 
Developmental  Pueblo  also  centered  in  the  San  Juan,  although  there  were  exten- 
sions into  the  Little  Colorado.  The  Hohokam  obviously  played  no  part  either  in  the 
genesis  or  the  development  ol  the  technique.  Hohokam  pottery,  even  if  it  ultimately 
prove,  as  some  believe  it  will,  to  have  been  ancestral  to  that  ot  the  Basket  Makers, 
shows  no  tendency  toward  corrugation  at  any  stage  of  its  long  career;  in  fact,  the 
paddle-and-anvil  method  of  its  manufacture  prohibited  such  a treatment  of  the 
surfaces  of  vessels  by  obliterating  the  structural  coils,  not  merely  as  a hnishina; 
process,  but  in  the  actual  shaping  of  the  walls.' 

The  simple,  Hat,  ring-corrugating  of  the  necks  of  early  IDevelopmental  Pueblo 
pottery  was  succeeded,  in  the  later  part  of  that  period,  by  coiled  corrugation  of  the 
indented  variety,  covering,  sooner  or  later,  the  entire  vessel.  T his  stage,  the  old 
Pueblo  II,  is  at  the  moment  imperfectly  understood.  It  will  prove,  I believe,  to  have 
been  a more  or  less  irregular  transition.  Its  characteristic  small-village  life  will  pro- 
bablv  be  found  to  have  continued  longer  in  some  regions  than  in  others.  Be  that  as 
it  may,  and  regardless  of  what  it  shall  ultimately  be  decided  to  call  them,  the  abun- 
dant small  ruins  of  the  San  Juan  that  were  intermediate  in  time  between  the  early 
Developmental  Pueblo  sites  and  the  more  highly  evolved  communities  which  at 
present  we  assign  to  the  Great  Pueblo  period,  were  the  seat  of  an  intensive  and  rich 
development  of  corrugated  cooking  wares,  d'his  pottery  was  technologically  some- 
what inferior,  perhaps,  to  the  corresponding  ware  of  the  (ireat  Period;  the  vessels, 
from  what  little  we  know  of  them,  seem  to  have  been  heavier-walled,  less  perfectly 
shaped,  their  capacity  less  standardized.  But  in  the  details  of  surface  treatment, 
in  manipulation  of  the  coil,  in  the  depth  and  boldness  of  the  indentations,  and  in  the 
variety  of  their  application,  the  Pueblo  II  pots  are  outstanding.  They  are,  indeed, 
exactly  what  one  might  expect  from  potters  who,  during  a period  of  vigorous  cultural 
growth,  and  unhampered  by  convention,  were  experimenting  with  a new  and  fascin- 
ating method  of  handling  a responsive  and  plastic  medium. 

d'he  (jreat  Pueblo  period,  the  time  of  the  Pueblo  Indian’s  greatest  cultural 
vigor,  is  now  thought  to  have  lasted  from  about  1000  to  about  1300  .A.D.  It  is  char- 
acterized by  strong  local  specializations,  both  in  the  San  Juan  country  and  in  those 
peripheral  areas  to  which  San  Juan  influence  had  already  spread,  or  was  then  spread- 
ing. But  these  specializations  seem  to  have  been  more  markedly  efflorescent  in 
decorated  pottery  than  in  corrugated  wares.  It  must  be  admitted  that  at  the  present 
time  we  know  the  painted  vessels  much  better  than  the  cook-pots,  and  there  may 
have  been  distinctive  local  developments  of  which  we  are  still  ignorant,  such  as  that 
which  at  this  time  produced  the  extraordinarily  fine  corrugated  bowls  of  the  L'pper 
(lila.  In  general,  however,  it  seems  apparent  that  the  making  of  corrugated  pottery 
was  becoming  a more  or  less  routine  industry.  Manipulative  skill  attained  extraor- 
dinary heights,  many  of  the  Great  Period  jars  of  the  San  Juan  having  been  marvels 
of  accurate  coiling,  regular  indenting,  and  symmetry  of  outline.  Nevertheless,  this 
very  perfection,  this  standardization  of  workmanship,  seems  to  presage  the  fall  of 
the  technique.  It  had  reached,  one  imagines,  the  limit  of  its  possibilities;  and  the 


' Clifford,  1 928. 
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potter’s  interests,  thwarted  ot  turther  outlet  in  that  direction,  may  well  have  turned 
to  the  greater  possibilities  of  painted  decoration,  particularly  those  offered  bv  the 
new  polychrome  styles  which,  in  the  later  part  ot  the  Great  Period,  were  beginnins? 
to  spread  north  and  east  from  the  Little  Colorado.  Black-on-white  wares,  which  had 
hitherto  always  accompanied  the  corrugated,  were  also  approaching  the  end  ot  their 
long  career. 

The  whole  problem  ot  ceramic  chancje  at  this  time  is  bound  up  with  that  ot  the 
fall  of  the  northern  communities,  the  abandonment  of  the  San  Juan,  and  the  rise  of 
new  large  groups  on  the  Rio  Grande  and  the  Little  Colorado.  Those  events  mark  the 
end  of  the  Great  Period.  Black-on-white  ware  became  extinct,  corrugating  degener- 
ated more  slowly.  The  latter  process  we  shall  be  able  to  follow  in  our  study  of  the 
cooking  wares  of  Forked  Lightning  and  Pecos.  But  before  turning  to  the  pottery 
of  those  sites,  it  may  be  pointed  out  that  the  persistence,  after  the  disappearance  of 
Black-on-white,  of  a debased  form  of  corrugated  may  perhaps  be  a further  indication 
of  the  growing  lack  of  interest  in  it  which  I have  postulated  for  the  Great  Period,  mv 
idea  being  that  the  making  of  corrugated  ware  had  become,  in  the  latter  period,  so 
routine  a practice,  so  almost  unconsciously  performed  a task,  that  it  was  less  easily 
uprooted  by  calamitous  events,  or  by  the  introduction  of  new  styles,  than  was  the 
production  of  this  or  that  highly  specialized  local  variety  of  decorated  pottery. 

CLl.IXARY  WARES  OF  FORKFI)  LIGHTNING 

'I'he  cooking  pottery  of  Forked  Lightning  is  particularly  interesting  because  it 
represents  a degenerative  transition  between  the  beautiful  corrugated  wares  of  the 
I)e\'elopmental  Pueblo  and  Great  Pueblo  periods  and  the  plain-surfaced  products 
characteristic  of  the  Regressive  and  Historic  periods.  For  the  study  of  local  pottery 
it  is  important  in  that  it  lies  at  the  bottom,  so  to  speak,  of  the  Pecos  culinary  series, 
and  in  that  it  was  probably  more  fully  and  directly  ancentral  to  the  later  cooking 
pottery  than  was  Forked  Lightning  Black-on-white  to  its  decorated  successors. 

I’nfortunatelv  very  few  whole,  or  even  partially  restorable  pieces  were  found. 
But  large  collections  of  sherds  were  made  from  general  digging,  from  rooms,  and 
from  tests.  I'here  is  thus  available  a great  amount  of  evidence  regarding  the  surface 
treatment  of  the  vessels,  hut  relatively  little,  and  that  mostly  inferential,  as  to  their 
sizes  and  shapes. 

c;exe  r a l ch a k acte r i st i c.s 

The  ware,  as  found,  is  usually  black,  but  there  is  good  reason  to  suppose  that 
this  is  mostly  due  to  kitchen  use  and  that  before  seeing  service  it  was  gray  or  brown- 
ish gray.  Intense  heat,  as  in  the  burning  of  a dwelling,  turns  it  reddish  brown.  The 
interiors  of  all  pieces  are  smoothly  finished;  exteriors  are  either  corrugated,  blind- 
corrugated,  or  plain.  There  are  no  examples  of  added  plastic  ornament  or  of  incising. 

CORRUGATED 

d'he  distinction  between  Corrugated  and  what  will  later  be  describeci  as  Blind- 
corrugated  wares  is  that  in  the  former  the  actual  lines  of  junction  between  the  coils 


Fig.  254.  Culinary  ware.  Stratigraphic  series  from  I'est  D, 
Forked  Idghtning  (oldest  at  bottom,  most  recent  at  top)  showing 
change  from  sharply  marked  corrugation  to  blind  corrugation,  a-e: 
Indented  Blind-Corrugated.  /-o.‘  Indented  Corrugated,  {\^idth  ot 
g,  3H  inches) 
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are  distinctly  visible  (tig.  254, /-o),  whereas  in  blind-corrugated  they  are  not  (tig. 
254,  a-e).  The  commonest  variety  may  be  called  bidented  Corrugated  (tig.  255).  In 
this  style  the  coils  overlap,  but  they  have  been  so  well  pressed  down  that  horizontal 
ridging  is  slight.  The  pressing  was  accomplished  by  pinches  at  close  intervals,  the 
side  ot  the  end  ot  the  thumb  having  made  the  exterior  contact,  as  is  proved  by  many 
clear  impressions  showing  the  skin-ridges  and  occasionally  the  curving  mark  ot  the 
corner  ot  the  thumbnail;  the  lingers  presumably  provided  the  necessary  support  and 
counter-pressure  on  the  interior.'  In  the  l-’Trked  l.ightning  specimens  the  indenta- 
tions made  by  the  thumb  are  relatively  broad  and  shallow  in  comparison,  tor  ex- 
ample, to  specimens  from  the  .Mesa  \’erde;  this  gives  to  each  coil  a gently  undulating 
surface  and  otten  a somewhat  wayy  lower  edge.  The  waye-like  indentations  of  one 
coil  are  slightly  offset  trom  those  ot  the  coil  below,  but  they  are  not  deep  enough,  nor 
are  they  sufficiently  yaried  in  placement,  to  produce  the  strongly  patterned  effects 
seen  in  the  more  elaborate  examples  ot  indented  corrugation  from  other  regions,  d he 
Idirked  l.ightning  specimens  are  perhaps  best  described  as  lacking  in  elegance.  The 
coils  are  irregular  in  width;  the  indentations  are  in  general  not  caretully  placed  in 
relation  to  those  ot  the  coil  below,  "bhe  work  is  coarse,  ayeraging  three  and  one-halt 
coil-laps  to  the  inch;  there  are  many  cases  ot  three,  tewer  ot  tour,  yery  tew  ot  hye. 

There  are  tound  at  b'orked  Lightning  a tew  sherds  of  a distinct  type  of  corruga- 
tion, characterized  by  unindented  coils  which  oyerlap  each  other  strongly.  This  I 
call  Clapboard  Corrugated  (hg.  256,  d\  tor  examples  trom  Pecos,  see  hg.  261).  d'he 
welding  ot  the  coils  was  done  by  eyen  pressure,  perhaps  with  the  whole  length  ot  the 
side  of  the  thumb’s  terminal  joint,  rather  than  by  a series  of  more  or  less  sharp 
pinches.-  d he  result  is  a coil  that  is  relatiyely  straight-edged,  d'he  squeezing  down  ot 
each  coil  has  hcdlowed  its  upper  part  and  torced  up  a rounded  ridge  along  its  lower 
edge.-'' 


BI.IND-CORRUG.ATED 

1 he  difference  between  this  and  true  corrugated  is  that  the  junction  lines  be- 
tween the  coils  haye  been  obliterated.  The  surface  has  not,  howeyer,  been  sufficiently 
smoothed  to  destroy  all  trace  ot  the  coils,  whose  tormer  presence  is  attested  by  taint 
horizontal  riciges.  d he  yariety  found  at  b'orked  Lightning  may  be  called  Indented 
Blind-corrugated  (hg.  254,  a-e),  for  the  pinch  marks,  though  sometimes  yery  faint, 
are  still  unmistakably  present,  sometimes  {a)  strongly  marked.  I am  at  a loss  to  ex- 
plain how  the  junction  lines  between  could  haye  been  remoyeci  without  at  the  same 
time  destroying  the  indentations.  One  cannot  discern  the  marks  of  a tool,  nor  of 
hngers;  the  surface  seems  not  to  haye  been  scraped  or  wiped. ^ 

' The  position  ot  the  hands  during  this  process  is  clearly  shown  hy  (iuthe’s  photograph  ot  a San 
lldefonso  potter  at  work  ((juthe,  iy2C,  pi.  12,  a).  See  also  .Miss  Shepard’s  study  ot  corrugation  (pp. 
552-561). 

- See  also  .Miss  Shepard’s  observations  (p.  561). 

^ For  a sectional  drawing  see  Holmes,  1886,  fig.  220,  p.  278. 

Since  the  above  was  written,  .Miss  Shepard  has  experimentally  reproiluced  Indented  Bhml-cor- 
rugated  (see  p.  560). 


Fig.  Culinary  ware.  Typical  Indented  Corrugated  sherds 

trom  Forked  Lightning.  Note  clearly-marked  junction  lines  between 
the  corrugations.  (Width  of  ,f,  2^  inches) 
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PLAIN-SURFACED 

A considerable  proportion  ot  the  culinary  sherds  from  b'orked  Lightning  ex- 
hibit either  no  trace  of  corrugation,  or  remain  so  slitjht  that  they  can  only  be  dis- 
cerned when  a fairly  large  piece  is  held  in  such  a way  that  the  light  falls  across  it  at  a 
\ ery  low  angle.  The  surfa!ces  yary  considerably,  some  being  decidedly  rough,  others 
fairly  eyen.  But  neyer  are  they  really  smooth.  How  they  were  finished,  I cannot 
guess;  they  exhibit  few  or  no  tool  marks.’ 

USE  OF  THE  TECHNiqUES 

Fhe  culinary  sherds  from  Forked  Liijhtning;,  though  abundant,  are  for  the  most 
part  so  small,  and  we  recoyered  so  few  whole  vessels,  that  it  is  difficult  to  be  certain 
as  to  just  how  corrugating,  blind-corrugating,  and  plain  finishing  w^ere  employed. 
Corrugating  and  blind-corrugating  were  apparently  nev^er  mixed,  for  no  sherd  bears 
more  than  one  of  the  two.  Xor  do  there  appear  the  alternations  of  indented  with  un- 
indented coils,  or  with  plain  areas,  which  are  common  in  other  areas.  Whatever 
technique  was  used  seems  normally  to  have  been  started  at  the  very  bottom  and  to 
have  been  carried  uninterruptedly  to  the  rim.  That  there  were  exceptions  to  this 
rule  is  evidenced  by  a small  number  of  sherds  which  show  that  the  lower  part  of'  a 
jar  was  sometimes  plain,  corrugation  or  blind-corrugation  beginning  at  about  the 
point  of  greatest  diameter  (hg.  256,  g).  But  this  was  surely  uncommon,  the  greater 
number  of  the  plain  sherds  evidently  having  come  from  vessels  which  were  plain 
throughout. - 

CHRONOLOGICAL  ASPECTS  OF  THE  TECHNiqUES 

Plain-surfaced  cooking  ware  occurred  at  all  levels  of  the  Forked  Lightning 
ruin,  but  most  commonly  in  the  lower  levels  (see  Graph  X,  p.  ssq).'’  Corrugated 
ware  is  without  question  older  than  Blind-corrugated,  for  few  certainly  identifiable 
examples  of  the  latter  are  found  in  the  three  lowest  cuts  (5,  6,  7)  of  Test  1)  (three 
lowest  rows  in  hg.  254);  it  occurs  in  about  the  same  percentage  in  Cut  4;  and  it  only 
appears  in  respectable  amounts  in  Cut  q (second  row  from  top,  hg.  254).  In  Cuts  i 
and  2,  however,  it  preponderates  (upper  row,  hg.  254).  These  data  seem  to  indicate 
that  Blind-corrugated  dehnitely  succeeded  Corrugated  at  about  the  middle  of  the 
b'orked  Lightning  ruin’s  occupancy. 

VKSSKL  SHAI’ES 
)ARS 

-Although  an  overwhelming  preponderance  of  the  sherds  evidently  came  from 
large  cooking  vessels,  we  ha\  e only  hve  specimens  sufhciently  complete  for  restora- 

* See  .Mis.s  .Shepard’s  remarks  on  this  ware  (p.  t62). 

■ - Miss  -Shepard’s  technological  studv  indicates  that  Plain-surfaced  culinary  vessels  were  usually 
made,  in  early  times  at  least,  of  untempered  paste  different  from  that  used  tor  Corrugated  (see  p.  562.) 

For  figures  upcjn  the  relative  abundance  ot  plain  and  corrugated  culinary  in  the  Forked  Fight- 
ning  tests,  see  graphs  and  tables  in  \’ol.  I ( pp.  28-36);  in  the  compilation  ot  these  statistics  no  distinction 
was  made  between  Corrugated  and  Blind-corrugated. 


Mg.  2^6.  Culinary  ware.  I nusual  sherds  from  Forked  Light- 
ning. a:  Nearly  obliterated  coil-junctions,  no  indenting,  b^c^f:  Deep- 
ly waved  corrugation,  d:  Clapboard  coil,  e:  \’ariation  in  depth  of 
indentations,  g:  Sherd  partly  corrugated,  partly  plain,  h:  Roughly 
scraped  surface,  i:  Insufficient  plasticity  of  clay  has  caused  vertical 
cracks,  j:  Indenting  more  regular  than  usual,  k:  Flat  coils,  very  light 
indentation.  (Width  of  <'/,  4 inches) 
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tion;  all  are  too  fragmentary  to  permit  measurement  of  capacity.  These,  as  the  out- 
line drawings  (hg.  257)  and  photographs  (fig.  271,  b)  show,  vary  considerably  in 
size  and  in  proportions. 

Measurements.  In  height,  the  jars  run  from  a little  over  10  to  just  below 
inches;  the  diameters  are  from  nearlv  1 1 to  nearlv  i s inches.  Onlv  one  (fig.  2^7,  b) 
is  taller  than  it  is  wide.  The  orifice  is  relativ'elv  large — from  62  to  7^;%  ol  the  greatest 
diameter.  The  base  is  very  gently  rounded;  in  one  case  {b^  it  is  actually  flat;  the 
lower  body  lull.  The  point  ot  greatest  diameter  lies  at  about  one-third  of  the  height. 
I here  is,  however,  no  distinct  shoulder.  The  upper  body  is  straighter,  and  therefore 


less  full,  than  the  lower.  In  general,  the  outline  of  the  vessel  resembles  that  of  an  egg 
with  the  small  end  cut  off.  There  is  no  true  neck,  the  upper  wall  simply  curving  more 
or  less  gently  outward  at  the  orifice  to  form  a rim.  Rim  shape  can  be  studied  with 
more  thoroughness  than  vessel  form,  as  there  are  great  numbers  of  sherds.  These 
show  that  there  is  seldom  a sharp  break  between  the  upper  wall  and  the  flaring  rim 
(fig.  266,  a-g).  It  is  therefore  not  possible  to  obtain  accurate  measurements;  but 
one,  may  say  that,  on  the  average,  the  terminal  inch  of  the  wall  is  involved.  There  is 
no  thickening.  The  lip  is  rounded.  The  exterior  of  the  rim  of  any  given  vessel  is  in  the 
same  technique  as  its  bodv.  The  rims  of  plain  vessels  are  plain.  Corrugated  vessels 
have  corrugations  running  to  the  lip,  the  terminal  coil  being  somewhat  broader  than 
those  below  because  it  is  not  overlapped,  as  is  each  lower  one,  by  a succeeding  coil. 
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\\  here  present,  blind-corrugation  also  runs  to  the  lip,  but  tends  to  be  fainter  than  on 
the  body. 

d'he  interior  of  all  Forked  Lightning  culinary  jars  is  well  finished,  more  smooth- 
ly, in  most  cases,  than  the  exterior  of  even  the  plain-surfaced  specimens.  But  there  is 
never  an  approach  to  polish.  I'he  work  was  presumably  not  done  with  a rubbing 
stone,  as  fine,  usually  horizontal,  striations  can  be  made  out  on  many  sherds;  Miss 
Shepard  believes  them  to  be  the  result  of  finger-finishing.  She  states  that  she  has 
been  able  to  reproduce  this  type  of  surface  exactly  by  use  of  the  fingers  alone. 


Fig.  258.  Culinary  ware.  Small  vessels  from  h'orked  Lightning,  (jreatest  diameter  of 
f/,  4E2  inches) 

d'he  interior  bottoms  of  two  of  our  more  or  less  complete  jars,  and  a number  of 
sherds  from  the  same  part  of  broken  vessels,  show  a disintegrative  crumbling  and 
pitting,  in  some  cases  so  severe  as  nearly  to  have  penetrateci  the  base.  Miss  .Shepard 
considers  that  this  is  probably  due  to  spalling  caused  by  sudden  changes  in  tempera- 
ture, as  when  a pot  boiled  dry,  or  when  liquid  was  poured  into  a hot  vessel.  d"he  area 
of  greatest  strain  in  such  cases  would,  she  points  out,  be  on  the  inner  surface  be- 
tween the  contents  and  the  heated  outer  wall  of  the  vessel. 

SMALL  JARS 

Cooking  pots  of  lesser  capacity  than  those  described  above  were  evidently 
made  in  considerable  cjuantities.  Eight  specimens  came  to  light  in  rooms  and  graves, 
d'hey  are  somewhat  squattier  than  the  large  jars,  but  resemble  them  in  having  the 
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point  of  greatest  diameter  set  rather  low  (hg.  2ij8,  Six  are  Indented  Blind- 

corrugated,  one  is  Indented  Corrugated,  one  Plain-surfaced. 

Measurements . I he  height  of  the  smallest  is  x]/2  inches;  diameter,  5 inches; 
orifice,  3E4  inches;  capacit\\  a trihe  less  than  one-half  a drv  quart  (.5  litres).  The 
largest  \s~y2  inches  high,  8 inches  in  greatest  diameter,  inches  across  the  mouth; 
its  capacity  is  3 dry  quarts  (3.3  litres). 

DUCK.-POT 

1 his  form,  which  was  evidently  not  rare  at  Pecos,  is  represented  bv  but  one 
specimen  from  Forked  Lightning  (hg.  258,  c).  Duckpots  are  so  called  because  in 
shape  they  faintly  suggest  a duck’s  body;  and  because  some  of  them  bear  little 
protuberances,  which  seem  to  be  conventional  representations  of  wings  and  tail. 
I heir  occurrence  in  the  Pueblo  region  and  the  problem  of  their  use  will  be  discussed 
in  the  section  upon  the  examples  from  Pecos.  The  present  verv  small  duck-pot  is 
unique  in  possessing  a little  handle  on  the  “breast.” 

BOWLS 

Several  fragments  and  two  partly  restorable  bowls  came  to  light.  Although  they 
are  made  of  the  same  dark,  heavilv  tempered  clay  that  went  into  the  cooking  jars, 
and  although  they  are  shaped  exactly  like  the  lower  parts  of  such  jars,  they  were 
not,  as  I supposed  upon  first  examining  them,  made  bv'  cutting  down  fired  jars  whose 
tops  had  been  broken,  for  their  rims  were  obviously  finished  while  the  clav  was  still 
soft,  d hese  containers  seem  to  have  been  improvised  from  jars  whose  upper  bodies 
developed  some  irreparable  fault  during  the  moulding  process,  or,  perhaps  more 
probably,  while  sun-drving.  Thev  appear  to  have  been  cut  off  below  the  point  of 
greatest  diameter,  to  have  had  their  rims  smoothed  with  moistened  fingers,  and  then 
to  have  been  fired.  One  of  the  two  restorable  pieces  and  most  of  the  sherds  have  more 
carefully  finished  interiors  than  are  ever  possessed  by  cooking  jars  of  soearly  aperiod. 
d'here  are  among  the  sherds  examples  of  Indented  Corrugated,  Indented  Blind- 
corrugated  and  Plain-surfaced  wares. 

OTHER  FORMS 

1 here  is  a little  pitcher-like  vessel  inches  high  (hg.  258,  a)  with  a handle  of 
three  strips  of  clay  welded  together,  which  runs  from  the  rim  to  the  upper  body;  and 
a little  handleless  cup  4jT  inches  high  (hg.  258,  b).  Handles  broken  from  culinary 
vessels  are  even  rarer  at  Forked  Lightning  than  at  Pecos. 

Cl  LIXARY  WARES  OF  PECOS 

W e have  seen  that  changes  in  the  cooking  pottery  took  place  during  the  occu- 
pancy of  the  village  at  Forked  Lightning,  where  Indented  Corrugated  was,  toward 
the  end,  supplanted  by  Indented  Blind-corrugated.  This  degenerative,  or  perhaps 
one  should  say  simplihcational,  change  continued  at  Pecos,  which  town,  as  Mr. 
Amsden’s  studies  of  Black-on-white  have  shown,  was  founded  when  h'orked  Light- 


Fig.  259.  Culinary  ware.  Selection  of  sherds  from  l est  XX  to 
show  variation  in  given  horizons  and  gradual  change  from  strong  to 
faint  blind-corrugation.  Specimens  in  the  lowest  row  emanate  from 
Cut  8,  a pure  Black-on-white  deposit;  second  row  from  Cut  7,  in 
which  Glaze  I first  appears;  third  and  top  rows,  Cuts  6 and  hill 
Glaze  1.  (Width  of  rt,  2j^  inches) 
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ning  was  abandoned,  the  two  sites  thus  representing  an  uninterrupted  sequence  of 
occupation.' 

'I  he  culinary  wares  ot  Pecos  support  Mr.  Amsden’s  conclusions,  for  the  material 
from  the  earliest  strata  ot  that  ruin  is  indistinguishable  from  the  latest  Forked 
Lightning  specimens.  It’ consists  ot  relatively  strongly  indented  Blind-corrugated 
with  a small  percentage  ot  Plain.  In  somewhat  later  strata  the  indentations  become 
weaker  and  weaker;  eventually  disappearing  altogether.  Still  later  wares  have  al- 
most teatureless  surfaces,  d'hen  taint  striation  appears,  growing  progressively  strong- 
er in  the  uppermost  deposits. 

So  culinary  pottery,  no  less  than  decorated,  underwent,  during  the  long  life  of 
Pecos,  a series  ot  modihcations.  But  these  were  naturally  less  striking  than  those  of 
the  painted  wares.  Their  history  is  also  much  harder  to  work  out;  first,  because  the 
changes  are  subtle;  second,  because  our  material  is  inadequate.  Sherds,  it  is  true, 
were  almost  unbelievably  abundant.  But  the  cooking  vessels  were  so  fragile  that 
they  broke  into  very  small  pieces,  which  were  turther  crushed  by  the  pressure  ot  the 
earth  in  the  rubbish  heaps.  Hence  observation  is  largely  restricted  to  surtace  treat- 
ment; and  one  must  be  content  with  a rather  sketchy  knowledge  ot  rim  torm  and 
with  extremely  poor  intormation  regarding  vessel  shape,  both  of  which  criteria, 
could  they  have  been  used  to  supplement  surface  treatment,  would  doubtless  have 
permitted  the  detailed  classification  which  is  a pre-requisite  for  interpretation  of 
stratigraphic  findings  and  tor  satistactory  chronological  correlation  with  the  deco- 
rated wares.  I^'or  this  reason  it  seems  best  to  present  a sort  ot  running  commentary 
upon  such  material  as  we  have,  considering  surtace  texture,  upon  which  our  data 
are  most  satistactory,  first;  then  taking  up  rim  torm;  and,  finally,  presenting  such 
tew  observations  upon  vessel  shapes  as  our  scanty  collections  allow  us  to  make. 


SFR I- ACE  TRE.ATMENT 

On  the  basis  ot  surtace  treatment,  which,  as  has  been  said,  is  the  most  abundant- 
ly represented,  though  perhaps  not  the  most  significant,  criterion  tor  their  classifi- 
cation, the  l^ecos  cooking  jars  can  be  divided  into  two  major  sequent  groups.  In- 
dented Blind-corrugated,  and  Striated. 

IN  DENIED  BUND-CORRUG.A.rED 

I'he  majority  of  the  earliest  Pecos  jars  were  Blind-corrugated.  Judging  from 
the  body  sherds,  the  vessels  were  very  similar  to  late  examples  trom  f orked  Light- 
ning. 'The  indentations  are  in  many  cases  well  marked  (hg.  259,  7,  ;);  but,  and  this 
was  proved  conclusively  by  the  stratigraphic  tests,  they  become  gradually  less  and 
less  sharp;  they  fade,  so  to  speak,  away  until  finally  they  become  undulations  so 
faint  as  only  to  be  perceptible  when  the  light  tails  across  the  surface  at  a very  low 
angle.  F.ventually  the  indentations  disappear  altogether,  and  the  only  evidence  of 
coiling  is  a barely  perceptible  horizontal  ridging  of  the  surtace  (hg.  2c;g,  a).  This  slow 
dying  out  of  the  indentations  Mrs.  Kidder  and  I attempted  to  express,  in  a former 

1 Vol.  I,  pp.  34,  43. 


Fig.  260.  Culinary  ware.  Unusual  varieties  of  Blind-corru- 
gated. a-c:  Unindented  Blind-corrugated,  d-k:  Indented  Blind-corru- 
gated with  “thumb-tip”  indentations — this  rare  variety  is  associated 
wi  th  CtI  azes  lUIV.  /,  m:  Indented  Blind-corrugated  of  the  Black-on- 
white  period.  (Width  of /,  5 inches) 
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paper,  by  the  terms  Stro}ig^  Medium^  and  taint  Blind-corrugated'^ ^ which  are  useful 
designations  it  it  he  remembered  that  they  merely  express  relative  qualities,  and 
that  they  represent  a trend  rather  than  a series  ot  definitely  isolable  stages.  I'his 
they  are  not;  but  when  one  lays  out,  cut  by  cut,  the  cook-pot  sherds  from  the  lower 
part  ot  a test,  and  considers  them  en  tnasse,  one  can  see  very  clearly  a progressive 
change  which  is  not  evident  when  individual  lots  are  under  examination,  d'his  is 
brought  out  in  the  series  ot  sherds  illustrated  in  figure  259. 

F.ven  in  the  most  strongly  marked  specimens,  whose  indentations  are  clear  and 
sharp,  one  can  almost  never  perceive  any  trace  of  the  junctions  between  the  coils. 
How  these  lines  could  so  completely  have  been  obliterated  without  at  the  same  time 
destroving  the  indentations,  is  hard  to  understand.  Possiblv  a spreading,  downward 
pressure,  as  distinguished  from  a more  nearly  lateral  pinch,  forced  the  clay  over  the 
junction,  thus  thoroughlv  welding  the  new  coil  to  the  one  below  it.-  I'he  indentations 
at  anv  rate,  were  still  made  with  the  thumb,  for  nail-prints  may  sometimes  be  seen. 
In  medium  to  faint  examples  the  indentations  are  progressively  less  distinct.  Phis 
weakening  of  the  thumb  impressions  does  not  seem  to  have  been  due  to  the  use  of  a 
smoothing  tool,  but  rather  to  some  gradual  change  in  the  method  of  coil  manipula- 
tion. 

d'he  interiors  of  the  blind-corrugated  vessels  were  brought  to  an  even  surface, 
which  exhibits  no  sign  whatever  of  the  structural  coils.  Marks  of  a tool,  in  the  form 
of  fine,  usually  horizontal,  scratches,  are  sometimes  plainly  to  be  perceived;  more 
often,  however,  the  scratches  are  so  minute  that  they  can  only  be  made  out  by  the 
use  of  a hand  lens  and  in  a strong,  low  cross-light.  In  addition  to  the  scratches,  the 
surface  is  roughened  by  innumerable  tiny  excrescences  which  produce  a definitely 
rough,  ^rittv  feel  that  is  highly  characteristic  of  the  early  cooking  ware.  Phis  is  due 
in  M iss  Shepard’s  opinion  to  hnger-smoothing  of  a coarsely  tempered  paste.  I'he 
edge  of  a tool  used  on  a surface  containing  coarse  inclusions,  tends  to  drag  protrud- 
ing particles  from  the  clav  and  may  leave  striations  as  it  carries  them  along;  a convex 
surface,  as  a stone  or  a smoothing  tool  of  gourd  or  sherd  tends  to  imbed  particles  in 
the  clay  leaving  a plane,  relatively  smooth  surface;  but  fingers  vield  to  the  uneven- 
ness of  surface  and  so  coarse  inclusions  may  be  covered  with  a film  of  clay  but  not 
completely  leveled  with  the  surface. 

\’essel  walls  are  uniformly  about  of  an  inch  thick;  the  thinnest  piece  1 have 
measured  is  the  heaviest,  inch.  The  bottoms  of  vessels  are  slightly  thick- 

er than  their  walls. 

PLAIN-SURFACED  WARE 

Sherds  whose  exteriors  show  no  blinci-corrugation  are  not  uncommon,  even  in 
the  earliest  deposits.-^  Some  of  these  are  evidently  from  the  upper  parts  of  jars  which, 
accordingly,  were  probably  entirelv  plain;  but  the  majority,  it  would  seem,  emanate 
from  the  bottoms  of  jars  whose  upper  bodies  were  blind-corrugated.  I'here  is,  indeed, 

' Kidtier,  .\I.  A.  and  A.  \ 1917. 

^ Mis,s  Shepard  thinks  it  prolrahle  that  the  junction-line  was  olditerated  before  the  indenta- 
tions were  produced  (see  her  remarks  pp.  tho). 

•*  .See  graphs  tor  Texts  XIX-XXI,  \ 01.  I,  pp.  3H-41. 


Hg.  26i.  Culinary  ware.  Clapboard  Corrugated.  Sherd  ^ shows 
this  type  ot  corrugation  combined  with  indented  blind-corrugation, 
jf.-  Sherd  from  near  base  of  vessel.  /;,  k:  Rim  sherds.  (Width  of  /, 
2]/s  inches) 
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reason  to  believ'e  that  the  practice  of  corrugatincj  the  bottom,  in  other  words  the  use 
of  a convex  mould  for  starting  vessels,  began  to  fall  into  disuse  soon  after  the  move 
from  Forked  Lightning  to  I^ecos.  And  it  is  certain  that  as  blind-corrugation  became 
weaker  and  weaker,  a larger  and  larger  proportion  of  the  vessel’s  base  was  smoothed. 
At  first  the  uncorrugated  area  was  restricted  to  that  part  which  presumablv  was 
built  in  the  mould,  d'hen  the  corrugations  were  removed  from  more  and  more  of  the 
lower  wall;  at  last  almost  no  sign  of  the  coils  was  permitted  to  remain  below  the 
point  of  greatest  diameter. 

Before  blind-corrugation  entirely  disappeared  there  seems  to  have  been  a change 
in  the  manner  of  pinching  the  coil,  the  ball  of  the  thumb,  instead  of  its  side,  apparent- 
ly having  been  used  to  apply  the  pressure  necessary  for  welding.  I'his  resulted  in 
wide,  shallow  indentations,  which  give  the  surface  a texture  not  unlike  that  of  ham- 
mered brass  (hg.  260,  d-k).  The  walls  of  v'essels  of  this  class  are,  as  a rule,  thin;  few 
pieces  measure  more  than  of  an  inch  and  the  average  is  a tribe  below  that  figure. 

CLAPBOARD  CORRUGATED' 

Of  this  rare  corrugated  pottery  (hg.  261)  only  about  sixty  sherds  were  found 
during  the  whole  excavation.  That  it  was  contemporaneous  with  early  Indented 
Blind-corrugated  is  proved  by  its  occurrence  in  the  lowest  level  (Cut  1 1 ) of  Test  XX 
and  by  sev^eral  sherds  which,  like  the  one  illustrated  in  hg.  l()i,  b are  partly  Clap- 
board Corrugated,  partly  Indented  Blind-corrugated.  I he  tvpe  seems  not  to  have 
persisted  long,  for  all  the  specimens  have  the  grittv  feel  so  characteristic  of  the  oldest 
Pecos  cooking  ware. 

'Fhe  overlapping,  unindented  corrugations  are  similar  to  those  already  de- 
scribed from  Forked  Lightning  (p.  30 1).  W hether  or  not  thev  ever  covered  an  entire 
vessel  is  not  certain,  although  there  is  one  sherd,  evidently  from  near  a jar  bottom 
(ho;.  261,^),  which  would  indicate  that  they  sometimes  did.  A relatively  common 
practice,  however,  was  to  alternate  hands  of  clapboard  coils  with  zones  from  which 
the  coils  were  obliterated  {]).  In  some  cases  the  corrugations  covered  the  exterior  of 
the  rim  {k)\  in  about  an  equal  number  they  ended  at  the  base  of  a smoothed  rim  (/?). 
In  width,  the  corrugations  vary  from  two  and  one-half  to  hve  to  the  inch.  They  are 
boldlv  ov^erlaping  and  their  lower  edges  are  onlv  rarely  squeezed  outward  by  pres- 
sure {d,  e)  \ nor  were  the  edges  ever  removed  by  scraping. 

STRIATED 

The  hnishing  technique  which  produced  the  striations  characteristic  of  this 
type  came  into  use  just  about  the  time  when  blind-corrugation  disappeared.  The 
faintest  and  most  lightly  indented  specimens  of  Blind-corrugated,  those  with  almost 
smooth  surfaces,  often  bear  faint  and  light  scratches,  produced  presumably  by  the 
hnger  smoothing  which  had  been  long  in  use  for  hnishing  the  interiors  of  jars, 

' In  Xotes  on  the  Potterv  of  Pecos  Mrs.  Kidder  and  I erred  in  mistaking  this  actually  contemporane- 
ous variant,  which  we  called  “Plain  Corrugated,”  for  a tvpe  transitional  between  Indented  Corrugated 
and  Indented  Blind-corrugated  (1917,  p.  dd?)- 


Fig.  262.  Culinary  ware.  Sherds  of  the  Faint-striated  type  asso- 
ciated with  (daze  \\  (Width  of  ^,3^^  inches) 
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Fig.  263.  Culinary  ware.  Nail-marked  {a-d^  f-h,  j)  and  I ool- 
marked  {e,  i)  types.  (Width  ot  r,  4'Fg  inches) 
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for  the  marks  are  v^ery  similar  to  those  upon  the  inside  of  earlier  pottery.'  Such 
marks  are  not  invariably  present;  some  sherds  show  that  they  did  not  always  cover 
the  whole  vessel;  often  they  are  filled  up  and  hidden  by  soot.  Hence  many  fragments 
transitional  between  Blind-corrugated  and  Striated  are  so  nearly  featureless  that 
M rs.  Kidder  and  1 were  led  to  interpolate,  between  faint  Blind-corrugated  and 
Striated,  a type  called  “Featureless  Black”-,  which  more  careful  study  makes  it  now 
seem  useless  to  retain.  Its  suppression,  however,  necessitates  distinguishing  an 
early,  faintly  striated  type  from  a later,  more  heavily  striated  one,  because  other 
changes,  as  will  be  seen,  accompanied  the  accentuation  of  the  marks. 

F-VInt-strlated.  Stratigraphically  superposed  on  the  gritty  blind-corrugated 
pottery  is  a ware  whose  exterior  surfaces  are  normally  even,  although  scrutiny  of  an 
occasional  piece  discloses  the  mere  ghost  of  rippling.  I call  these  surfaces  “even” 
rather  than  “smooth”  because  while  they  are  noticeably  less  rough  than  eyen  the 
plain  parts  of  Blind-corrugated  jars,  they  are  no  no  means  “slick.”  W hat  sort  of 
implement  was  used  to  finish  the  exteriors  of  these  vessels  is  problematical.  It  left, 
however,  very  characteristic  light  scratches,  whose  general  direction  is  horizontal, 
but  which  angle  and  criss-cross  over  each  other  in  a more  or  less  haphazard  way 
( hg.  262). 

The  interiors  of  the  Faint-striated  sherds  show  a much  finer  finish  than  do  their 
exteriors.  .All  the  grittiness  of  the  earlier  interiors  has  been  eliminated  by  careful 
application  of  the  rubbing  stone,  which  has  removed  almost,  but  generally  not  quite, 
all  traces  of  the  scraping  tool  used  for  the  obliteration  of  the  coils.  These  surfaces  are 
truly  smooth,  sometimes  really  glossy;  they  just  miss  being  polished,  d'hey  have  a 
very  pleasant  “feel”,  there  is  not  the  slight  harshness  possessed  by  the  exteriors  of 
the  vessels,  or  any  of  the  grittiness  of  the  interiors  of  earlier  jars.  Such  qualities  are 
not  easy  to  express  in  words,  but  to  one  who  has  handled  many  sherds  they  become 
strikingly  apparent. 

d'he  ware  is  intensely  black,  the  darkest  of  all  Pecos  cooking  pottery.  It  seems 
also  to  have  been  less  fragile  than  the  earlier  products,  for  the  sherds  are  larger,  d'he 
interiors  of  pieces  from  the  bottoms  of  jars  are  less  deeply  and  more  evenly  pitted  by 
whatever  agency  so  severely  eroded  many  Blind-corrugated  specimens.-'  In  thick- 
ness the  sherds  run  from  j/g  to  Tf  of  an  inch,  with  'ts  before,  the  commonest  thick- 
ness; the  3yg  of  an  inch  standard  is,  however,  less  closely  adhered  to,  for  there  are 
many  very  thin  ( j/g  to  0^2)  many  heavy  (^2  to  3T1  examples. 

S ail-marked  (hgs.  263;  277,/).  d'his  is  a rare  sub-species,  so  to  speak,  of  Faint- 
striated  ware.  It  is  characterized  by  series  of  gouges  made  with  the  thumb-nail, 
which  ploughed  into  the  clay,  pushing  it  up  into  a sharp  ridge  at  the  right-hand 
side  of  the  hollow.  This  was  done  after  the  surface  of  the  vessel  had  been  finished  in 
the  usual  way,  but  while  it  was  still  soft.  Onlv  rather  small  jars  seem  to  have  been 
decorated  in  this  manner,  d'he  marks  were  applied  to  the  body  above  the  point  of 
greatest  diameter  and  below  the  spring  of  the  gently  curving  rim.  They  sometimes 
encircled  the  jar  in  two  or  three  closely-set  horizontal  rows  (fig.  263,  «,  /^) ; sometimes 

' Miss  Shepard  teels  certain,  as  result  of  her  experiments,  that  these  striations  are  due  to  finger- 
finishing. 

- M.  .A.  and  .A.  \’.  Kidder,  1917,  p.  339. 


■'*  -See  p.  309. 
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they  were  arranged  in  rectangular  blocks,  each  block  containing  three  sets  of  marks 
i f).  In  no  case  do  they  appear  to  hav'e  covered  any  considerable  part  of  the  surface. 

'Tool-marked.  Made  with  some  blunt-ended  tool,  rather  than  with  the  thumb- 
nail, but  also  used  to  decorate  small  Faint-striated  jars,  are  sets  of  impressed  marks 
(tigs.  263,  e.,  i;  277,^).  Their  arrangement  is  in  rows  or  blocks;  in  one  instance  a band, 
with  incised  training  and  paneling  lines  (hg.  277,  g).  Specimens  so  treated  are  even 
scarcer  than  those  with  thumb-nail  gouges. 

He.4vilv-stri.a.ted  (hg.  264).  “Light”  and  “heavy”  are  of  course  relative 
terms,  and  they  theretore  tail  to  distinguish,  with  any  degree  of  exactitude,  between 
the  wares  to  which  they  are  applied.  By  their  very  vagueness,  however,  they  express 
what  actually  took  place;  tor  in  the  same  way  that  blind-corrugation  slowly  faded 
out,  so  did  striation  ot  the  surtace  slowly  increase.  .An  occasional  sherd  from  an  early 
deposit  may  be  rather  deeply  striated;  late  ones  are  sometimes  quite  unscratched. 
Hut  series  trom  the  successive  cuts  ot  a stratigraphic  test  clearlv  show  a steady  rise 
in  the  strength  ot  the  scoring. 

d he  surface  ot  this  last  ot  the  l^ecos  cooking  wares  was  very  roughly  treated. 
The  finishing  tool  was  worked  back  and  forth  with  bold  strokes,  somethimes  actuallv 
gouging  the  clay  (tig.  264,  <Y),  more  otten  leaving  sharp  striations  or  scratches,  which, 
on  the  upper  parts  ot  vessels  are  more  or  less  horizontal,  but  which,  toward  the  bot- 
tom, otten  run  obliquely,  or  even  vertically. 

d he  interiors  ot  Heavily-striated  sherds  are  quite  as  well,  perhaps  on  the  aver- 
age even  better,  finished  than  those  ot  the  Faint-striated  sort.  ITe  rubbing  stone 
was  habitually  used,  occasionally  producing  almost  a true  polish. 

In  color,  the  ware  is  seldom  a dense  black.  Many  pieces  tend  to  be  brownish, 
some  are  reddish-brown,  others  gray.  \"essel  walls  are  unitormlv  34  ot  an  inch  thick; 
such  tew  deviations  trom  this  standard  as  occur  are  toward  greater  thickness. 

RIM  FORM 

All  cooking  jars  were  provided  with  a more  or  less  Haring  rim,  which,  in  contour, 
underwent  a slow  but  constant  modification  trom  early  to  late  times.  Fhe  rim,  how- 
ever, was,  in  detail,  a variable  teature,  and  the  successive  chronological  styles  merge 
almost  imperceptibly  into  each  other,  d'his  renders  next  to  impossible  any  usable 
classification.  1 accordingly  present  the  material  in,  so  to  speak,  narrative  torm. 

b'igure  265  illustrates  the  sequence  of  rim  contours,  d'he  earliest  cooking  jars 
trom  Forked  Lightning,  the  Indented  Corrugated,  have  rims  which  curve  gently  out- 
ward, with  no  distinct  break  in  contour  between  vessel  wall  and  rim;  they  terminate 
in  a rounded  lip  (a),  d'here  is  not  a great  deal  ot  variation  (see  hg.  266,  a-d). 

■As  indented  corrugation  was  replaced  by  indented  blind-corrugation,  the  bodies 
ot  the  vessels  tended  to  become  slightly  more  globular.  Although  this  served  some- 
what to  accentuate  the  break  between  body  and  rim,  no  real  angle  was  tormed 
(hgs.  265,  b;  266,  e-g).  ITe  above-described  rims  were  contemporaneous  with  early 
and  late  Black-on-white  decorated  pottery  respectively. 

I'he  later  Blind-corrugated  jars  had  still  tuller  upper  bodies,  hence  the  angle 
between  bodv  and  rim  became  more  distinct.  .At  the  same  time  the  rim  itself  became 
much  straighter.  At  hrst  it  was  low  (hg.  26i;,  c),  about  i inch  trom  the  angle  to  the 


Fig.  264.  Culinary  ware.  Sherds  of  the  Heavily-striated  type 
associated  with  Modern  painted  ware.  ( Width  of  \)/2  inches) 
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still  rounded  lip;  later  it  grew  taller  and  more  nearly  vertical  (lig.  26;;,  d;  see  also  fig. 
266,  d'hese  changes  took  place  between  the  end  ot  Black-on-white  times  and 
somewhere  in  late  Glaze  1 or  Glaze  1 1. 

Blind-corrugated  jars  with  thumb-hall,  “hammered  brass”  surfaces  (hg.  260, 
d-j)  were  provided  with  i'3/2-to  2-inch  rims,  at  first  very  straight  and  nearly  vertical 
(figs.  26;;,  d;  267,  a-c)^  later  tending  to  curve  outward  and  to  lose  the  sharp  angle  at 
the  junction  with  the  body  (hgs.  26s,  e,  f;  267,  f-j).  The  rather  flat  lip  of  many  of 
these  specimens  is  a trifle  thickened  on  the  outer  edge  bv  clay  displaced  outward  and 
downward  in  the  process  of  finishing  the  orifice  (hgs.  26i;,  c, /,•  These  rims 

are  characteristic  of  the  (rlaze  III  and  H periods,  the  straight  examples  havino;  ap- 
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Fig.  26^.  Culinary  ware.  Rim  profiles  of  large  jars  illustrating  the  general  trend  of  the 
changes  which  took  place  during  Pueblo  occupancy  of  the  Pecos  \Glley.  .Approximate  cor- 
relations with  surface  textures  are:  with  Indented  Corrugated  (Forked  Fightning);  i>, 

with  Strongly  Indented  Blind-corrugated  (Forked  Lightning  and  early  Pecos);  r,  d:  with 
Strongly  Indented  to  Medium  Indented  Blind-corrugated;  c,  /,  with  Faintly  Indented 
Blind-corrugated;^,  /?,  with  Faint-striated;  /,  y,  with  Heavily-striated.  .Approximate  cor- 
relations with  wares:  rz,  Z>,  with  Black-on-white;  c,  with  (dazes  I,  H;  d,  with  (ilazes  II, 
III;  (d,  e,  /,  with  (dazes  III,  I\  ; h,  with  (daze  \ ; i,j,  with  late  Glaze  ^ , (daze  \ I,  and 
■Modern.  (1/2) 

parently  been  roughly  contemporaneous  with  Glaze  I II,  the  more  curved  ones  with 
(daze 

.At  about  the  time  when  corrugation  disappeared  and  faintly  striated  surfaces 
came  in,  the  rim  once  more  took  on  sweeping  lines  and  the  angle  with  the  body  com- 
pletelv  disappeareti  (hgs.  h;  268,  a-e).  Examples  from  this  period  are  beauti- 

fully curved  and  remarkably  uniform,  so  uniform,  indeeci,  that  in  the  held  we  used 
to  notice  how  easily  large  numbers  of  sherds  could  be  nested  together  for  packing, 
d he  smoothing  of  the  interior,  which  is  characteristic  of  these  jars,  runs  up  to,  anci 
sometimes  over,  the  lip,  which  is  again  more  rouncied  but  which  often  still  has  the 
little  exterior  overlap  of  clay  forced  downw'ard  in  the  hnishing  process.  The  correla- 
tion is  ciehnitely  with  full  Glaze  A . This,  indeed,  is  the  only  rim  form  that  is  re- 
stricted to  a single  Glaze  period. 


a b c d e f 8 ^ i J ^ 


Fig.  266.  Culinary  ware.  Rim  profiles  of  large  jars,  a-g:  Black-on-white  period,  /i-k: 
F.arly  Glaze  period.  (1/2) 
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Fig.  267.  Culinary  ware.  Rim  profiles  of  large  jars  of  the  Glaze  II  (?),  Ill,  and  I\’ 
periods.  (1/2) 


Fig.  268.  Culinary  ware.  Rim  profiles  ot  large  jars,  a-e:  (daze  period,  f-j:  .Modern 
period.  (1/2) 
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The  latest  cooking  pottery  ot  Pecos,  the  Heavilv-striated,  has  a very  distinctive 
rim,  curved  outward  sharply,  because  the  vessel  once  more  becomes  globular-bodied 
(rtgs.  26;,  i,j;  26H,/-;).  There  is,  however,  no  trace  of  an  angular  “spring”.  .An  occa- 
sional specimen  is  somewhat  heavier  than  the  vessel  wall,  but  thickening  is  not 
characteristick  The  lip  is 'squared  off,  its  Hat  surface  inclining  outward.  Correlation 
IS  with  late  (daze  (ilaze  W,  and  Modern.  This  type  of  rim  thus  had  a longer  life 
than  any  other,  yet  it  did  not  change  perceptiblv  from  the  canons  established  when 
it  first  came  into  use. 


Fig.  269.  Culinary  ware.  Outlines  ot  Indented  Blind-corrugated  jars  ot  the  Black-on- 
white  period.  Jar  is  ot  exceptionally  large  size  and  its  orifice  is  unusually  wide.  (1/9) 


JAR  FORM 

The  large  jar  was  bv  tar  the  most  common  cooking  utensil  at  l^ecos.  Fullv  90% 
ot  all  the  culinary  sherds  emanate  from  such  vessels.  Me  possess,  however,  so  few 
wTole  specimens  that  we  have  been  forced  to  base  our  study  largely  upon  surface 
finish  and  the  contour  ot  the  rim,  leaving  until  the  last  the  equally  important  at- 
tribute ot  vessel  shape. 

The  earliest  cooking  jars  ot  the  J^ecos  \ alley,  those  from  Forked  Lightning, 
were,  as  we  have  seen,  tairly  high  in  relation  to  their  width;  the  point  ot  greatest 
diameter  was  low;  in  outline  they  suggested  an  egg  with  the  small  end  removed 
(fig.  257).  The  same  general  torm  presumably  continued  tor  a while  to  be  made  at 
l^ecos,  for  the  sherds  indicate  that  there  was  at  first  little  change  in  surface  texture  or 
in  the  rim.  h'urthermore,  our  one  surely  identifiable  early  jar  conforms  to  the  Forked 
Lightning  standard,  although  it  is  somewhat  squattier,  d'his  rather  lopsided  vessel 
(hg.  269,  a)  was  found  cached  in  pure  Black-on-white  debris.  The  base  is  plain.  .A 
distinct  mould-mark  can  be  seen  just  below  the  beginning  ot  the  rather  stronglv 
indented  blind-corrugation  which  covers  the  rest  ot  the  body  to  the  lip.  .At  the 
junction  between  the  plain  base  and  the  blind-corrugation  there  is  a clean  encircling 
break,  which  of  course  implies  failure  properly  to  w^eld  the  first  ot  the  blind-corru- 
gated coils.  Measurements:  orifice,  ~]/^  inches;  height,  9Tf  inches;  greatest  diameter, 
I I •Tji  inches.  Height — greatestdiameter index,  .~j()\orijice  -greatest diameter  iyidex,  .6^\o)'i- 

' The  rim  heured  in  Kidder,  M.  .A.  and  ,A.\  1917,  pi.  II,  12,  is  nor  typical. 
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fice—  height  index^  .81  A Capacity^  8^2  dry  quarts  (y.q  litres).  It  is,  ot  course,  unsafe 
to  generalize  from  a single  specimen,  but  the  rather  low  height — greatest  diameter 
index  may  be  taken  to  indicate  a gradual  transition,  during  Pecos  Black-on-white 
times,  between  the  relatively  tall  Forked  Lightning  jars  and  the  very  squatty  ones 
characteristic  of  (daze  I. 

I'he  piece  just  described  seems,  from  the  sherds,  to  have  been  typical.  Another 
jar,  unfortunately  very  fragmentary,  which  was  also  found  in  a Black-on-white  de- 
posit, is  of  an  entirely  different  sort,  d'he  surface  is  unindented,  but  the  nearly  ob- 
literated junction  lines  of  the  coils  may  be  made  out.  Its  chief  peculiarities  are  its 
unusually  large  size  and  very  broad  orifice  (hg.  269,  b).  Measurements:  orifice,  12^ 


Fig.  270.  Culinary  ware.  Outlines  of  jars  of  Faint  Blind-corrugated  ware,  a:  (daze  I 
period  (for  photograph  see  fig.  271,  r).  b-d:  (daze  1 or  1 1 (for  photograph  of  d see  hg.  271,  A), 
c,  f:  (daze  1 1 1 or  I \’.  ( i /y) 


inches;  greatest  diameter,  14^  inches;  height,  iqjzf  inches.  Height — greatest  diameter 
index,  .97;  orifice — greatest  diameter  index,  .87;  orifice — height  index,  .89.  Approximate 
capacity,  qo  dry  tjuarts  (qq  litres). 

'Phe  above  two  specimens  are  safely  assignable  to  the  Black-on-white  period, 
h.arly  Glaze  times  are  represented  by  four  jars,  two  whole,  two  fragmentary,  (dne 
of  them  (hgs.  270,  a-,  271,  c)  is  surely  to  be  correlated  with  Glaze  I,  as  a (daze  I Red 
bowl  came  from  the  same  grave;  the  other  three  (fig.  270,  b-d\  a photograph  of  d 
appears  at  d of  hg.  271),  unfortunately  unaccompanied  by  decorated  vessels,  are 
from  graves  in  (daze  I rubbish  and,  judging  by  their  rims,  are  probably  also  of  the 
(daze  I period,  certainly  not  later  than  Glaze  II.  Phe  hrst-mentioned  piece  has  a 
plain  surface,  the  rest  are  medium  to  faint  indented  blind-corrugated  from  the  point 

ht.  X 100  orif.  X 100  orit.  x 100  , y . ■ 1 ■ 1 ■ ■ ■ \ 

^ formulae; ; ; ; ; ; In  other  words,  the  height,  in  this  case,  is7t;%otthe 

g.d.  g.d.  ht 

greatest  diameter;  orifice  is  ^4%  of  greatest  diameter;  orifice  is  8 1%  of  height. 
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of  greatest  diameter  upward,  plain  (though  showing  traces  of  former,  apparently 
unindented,  corrugation)  over  the  whole  bottom.  All  these  pieces  are  well  made, 
symmetrical,  and  relatively  light.  I'heir  rims  break  sharply  away  from  their  bodies, 
the  sharpness  of  the  angle  being  caused  by  the  fullness  of  the  body,  which  carries  the 
vessel  wall  (piickly  outward,  d'his  rotundity  of  body  is  accompanied  by  great  width 
of  mouth.  Measurements:  orifices,  9^^,  10,  lojA,  loy^;  greatest  diameters,  ii/^, 

• '4i  heights,  8^,  85^,  934$,  9^.  H eight-  greatest  diameter  indices^  .76,  .76, 

.69,  .69.  Orifice — greatest  diameter  indices^  .84,  .88,  .77,  .77.  Orifice — height  indices: 
i.io,  i.i  1.12,  i.i  I.  Capacities  (only  two  measurable),  fig.  270,  rz,  dry  quarts 
( 14.8  litres);  hg.  270,  z/,  i 2 quarts  ( 17.2  litres). 

For  study  of  the  jar  form  of  (ilaze  I II  and  (daze  IV  our  data  are  most  unsatis- 
factory. We  have  one  fragmentary  specimen  which,  from  sherds  in  the  grave,  cannot 
be  earlier  than  Cilaze  III.  Its  broad,  straight  rim  (hg.  270,  e)  corresponds  well  with 
rim-fragments  from  the  (daze  III-IV  strata  in  the  rubbish  heaps,  d'he  upper  body 
IS  blind-corrugated,  the  indentations  very  large,  but  very  shallow,  as  if  made  with 
the  ball,  rather  than  with  the  side,  of  the  thumb.  The  bottom  bears  faint  traces  of 
obliterated  coils.  .As  the  outline  drawing  shows,  the  body  is  full  and  squat.  Measure- 
ments: orihce,  loTf;  greatest  diameter,  15;  height,  \opf.  Height — greatest  diameter 
index,  .75.  Orifice — greatest  diameter  index,  .75.  Orifice — height  index,  i .00.  Capacity 
cannot  be  measured. 

.A  second  jar  (hg.  271,  /),  whose  archaeological  position  could  not  be  deter- 
mined, but  whose  low,  full  body  and  broad,  though  curving,  rim  seem  to  place  it 
somewhere  in  the  (daze  1 1 1 or  IV  periods,  has  blind-corrugated  surface  with  rather 
well-marked  thumb-ball  indentations.  Measurements:  greatest  diameter, 

i5Tf)  height,  lop^.  Height — greatest  diameter  index,  .64.  Orifice — greatest  diameter 
index,  .69.  Orifice — height  index,  1.06.  Capacity  not  determinable,  but  probably 
about  14  dry  quarts  ( 14.4  litres). 

■Although  the  Glaze  Ill-I\"  period  is  represented  only  by  the  two  above-de- 
scribed specimens,  the  abundant  sherds  safely  attributable  to  this  general  stage 
prove,  by  the  abrupt  hare  of  the  rim  and  the  swelling  curve  of  the  upper  body,  that 
the  jar  was  normally  squatty  and  that  it  was  as  fully  rounded  above  as  below  the 
point  of  greatest  diameter. 

With  the  opening  of  the  (daze  period  there  disappeared,  as  we  have  seen,  all 
signs  of  corrugation;  and  the  exterior  surfaces  of  vessels  began  to  bear  the  striations 
of  a hnishing  tool.  .At  the  same  time  the  angle  between  rim  and  body  faded  to  a long, 
sweeping  curve.  1 1 is  this  curve  which  gives  us  practically  all  the  information  we  have 
regarding  the  form  of  the  body  of  the  faintly  striated  jars,  for,  most  unfortunately, 
there  were  collected,  of  these  technologically  excellent  and  evidently  beautifully 
formed  vessels,  but  two  reasonably  complete  examples.  I'he  larger  of  these  (hg.  272, 
h)  is  apparently  the  more  typical.  It  indicates  a return  toward  the  canons  of  the 
Hlack-on-white  period  in  that  the  upper  wall  is  relatively  straight,  the  point  of 
greatest  diameter  low,  and  the  vessel  high  in  proportion  to  its  width.  It  differs  from 
specimens  of  the  Hlack-on-white  period  in  greater  width  of  orihce.  Measurements: 
orihce,  9 inches;  height,  9^;  greatest  diameter,  iipf.  Height — greatest  diameter 
index,  .84.  Orifice — greatest  diameter  index,  .80.  Orifice — height  index,  .96.  Capacity, 
about  8 dry  quarts  (8.8  litres). 


Fig.  271.  Culinary  ware,  a,  b:  Indented  Corrugated  jars  of  the  Black-on-white  period 
from  Forked  Lightning  (note  change  in  nature  of  indentations  between  base  and  upper  part 
of  a),  c,  d:  Faint  Indented  Blind-corrugated  jars  from  Pecos:  r,  Glaze  I;  Glaze  I or  II. 
(Height  of  12L2  inches) 
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I'he  smaller  jar  (tig.  272,  c)  has  the  typical  curving  rim  and  large  mouth  of  the 
period,  but  it  is  relatively  less  tall.  Measurements:  orifice,  inches;  height  73^2; 
greatest  diameter,  9^.  Height-  greatest  diameter  i)idex,  .76.  Orifice — greatest  di- 
ameter index,  .88.  Orifice — height  index,  1 15.  Capacity,  534"  dry  quarts  (5.6  litres). 

l)Oth  the  toregoing  specimens  are  evidentlv  smaller  than  the  average,  for  most 
ot  the  rim  sherds  are  from  jars  whose  mouths  were  10  to  113^  inches  across,  while 
there  were  many  ot  1 2 to  17  inches  and  some  as  much  as  1 5 and  16  inches  from  lip  to 
lip.  None  of  the  tragments,  however,  preserves  enough  ot  the  side  to  show  the  full 
curve  ot  the  body;  but  trom  the  steep  pitch  of  the  upper  wall,  it  seems  likely  that 
the  restorations  made  in  hg.  272,  a are  within  the  limits  ot  probability  for  ajar  with 
I ipf-\nc\\  rim.  1 his  piece  must  have  had  a capacity  ot  between  i c;  and  20  dry  quarts 


Mg.  272.  Culinary  ware,  l^'aint-striated  jars  of  the  (ilaze  \ period,  a:  Restoration 
ot  unusually  large  specimen;  the  outline  ot  the  lower  body  probably  lay  somewhere  between 
the  limits  shown  by  dotted  lines,  b,  c:  Jars  ot  smaller  than  average  size.  ( 1 /q) 


(163/2  to  22  litres);  the  commoner  torm  with  10-  to  i i-inch  mouth  should  have  held 
trom  10  to  I 5 dry  cpiarts  ( 1 1 to  16.5  litres). 

As  to  the  heavily  striated  and  generally  thicker-walled  and  coarser  cook-pots 
which  came  into  use  toward  the  end  ot  (ilaze  V and  remained  steadily  in  tavor  until 
the  end  ot  the  occupancy  ot  Pecos,  we  have  much  tuller  inlormation  than  as  to  any 
earlier  group.  A cache  ot  eight  jars  dating  trom  terminal  (ilaze  \ came  to  light  in 
the  \orth  Ouadrangle;  several  others  were  tound  in  rooms  abandoned  presumably 
during  the  Modern  period;  two  collapsed  chimneys  that  had  been  made  ot  superim- 
posed bottomless  cooking  jars  yielded  a number  ot  partly  restorable  pieces;  the  re- 
tuse  in  chambers  that  tell  into  disuse  as  the  population  shrank  contained  many  large 
sherds.  Study  ot  the  material  indicates  a marked  change  in  torm.  It  also  seems  to 
show  that  there  was  greater  variety  both  in  shape  anci  in  size  than  obtained  in  the 
earlier  groups;  however,  equally  large  collections  trom  those  groups  might  well  prove 
them  to  have  been  less  uniform  than  is  indicated  by  the  tew  whole  specimens  which 
we  possess. 
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The  change  in  form  just  mentioned  consists  ot  an  increased  fullness  of  the  upper 
body,  which  does  away  with  the  long,  graceful  sweep  toward  the  rim  that  was  char- 
acteristic of  the  Faint-striated  jars  (cf.  hg.  272);  and  a raising  of  the  point  of  greatest 
diameter.  'Fhe  vessels  are  accordingly  rounder  bodied  and  squattier  than  their  im- 
mediate predecessors  and  closer,  in  general  contour,  to  those  of  the  late  Blind-corru- 
gated group  (cf.  fig.  270).  From  the  latter,  however,  they  differ  in  surface  finish;  they 
have  thicker  walls;  the  rim  is  low  and  curls  outward  without  an  angular  break  (cf. 
figs.  265, /,7,- 268,/-7). 

In  the  accompanying  table  are  given  ?fieasuremeu(s,  indices,  and  capacities  of  the 
pieces  drawn  in  outline  m figure  273  (estimates  bracketed).  I he  jars,  it  w'ill  be  seen, 
run  from  to  ijH  inches  high;  and,  in  capacity,  from  4 to  15^^  dry  quarts  (4.4  to 
17  litres).  Study  of  the  outline  drawings  and  photographs  (figs.  27^,  274)  and  of  the 
indices  presented  in  the  table,  shows  that  the  smallest  and  largest  vessels  are,  on  the 
averatje,  relatively  tall;  whereas  the  middle-sized  pieces  are  generally  squat. 
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Kig.  273.  Culinary  ware.  Heavily-striated  jars  of  the  Modern  period.  \’essels  b-e^  h: 
and  rt,  r,  e of  hg.  276  were  nested  to  form  two  chimneys  in  Room  26,  North  Ouadrangle. 
\'essels  /,  k,  0,  p,  r were  found  together  in  and  near  Room  2;  North  I'errace.  For 

photographs  of  specimens  of  this  type,  see  hgs.  274;  27;,  b-e.  (1/9) 
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Fig.  274.  Culinary  ware.  Heavily-striated  jars  ot  the  Modern  period.  ^ essels  d,  i\ 
f and  r/,  ot  fig.  275  formed  part  of  a cache  of  nine  jars  buried  in  late  rubbish  in  Room  2, 
North  Ferrace.  (Height  of/,  inches) 


Fie.  -7^.  Culinary  ware.  Heavily-striated  vessels.  rt.-Cajete.  Z’-e.- Jars.  (Diam.  of«, 
1 I inches) 
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In  view  ot  the  long  period  during  which  Heavily-striated  jars  were  made,  it  is 
probable  that  their  shape  underwent  more  or  less  modihcation.  There  is  evidence, 
indeed,  that  the  rim  tended  to  become  lower  and  more  abruptly  haring  (see  hg. 
268,y);  but  we  have  not  enough  whole  specimens  nor  are  they  sufficiently  well  dated 
relative  to  each  other,  to  permit  judgment  as  to  changes  in  body-lorm.  That  there 
was  considerable  variation  in  shape  at  any  given  period  is  suggested  by  the  strong 
differences  which  exist  among  the  nine  presumably  contemporaneous  jars  lound  to- 
gether in  Room  2 (hg.  27";  7,7,  k, 0,/),  r).  The  specimen  shown  at  m is  probably 

the  latest  in  the  collection;  it  was  lound  in  association  with  a Modern  painted  olla 
(illustrated  in  \T1.  1,  hg.  87,  c)  in  Room  26,  a chamber  apparently  abandoned 
toward  the  end  of  the  eighteenth  century.’  \\  hether  or  not  its  rather  high-shouldered 
body  is  typical  of  the  period,  1 do  not  know. 


Fig.  276.  Culinary  ware.  Cajetes  of  Heavily-striated  ware,  c,  e:  Chimney-pots 
from  Room  26.  For  photograph  of  see  hg.  275,  a.  (1/9) 


CAJETES 

d'his  word,  used  in  New  Mexico  to  designate  a large  tub-like  pottery  container, 
is  applied,  in  order  to  avoid  calling  them  bowls,  to  a group  of  cooking  vessels  which 
seem  only  to  have  been  made  during  the  period  of  Heavily-striated  cooking  ware. 
Three  examples,  complete  save  for  their  bottoms,  formed  part  of  one  of  the  above- 
mentioned  chimneys;  two  came  to  light  in  Room  S-j  and  S-60  respectively;  and 
sherds  occurred  commonly  in  all  beds  of  late  refuse.  .As  the  illustrations  (hgs.  275, 
a;  276)  show,  the  form  is  midway  between  a jar  and  a bowl.  The  body  is  fully 
rounded,  the  point  of  greatest  diameter  well  beyond  the  lip.  d'he  r/7«,  like  that  of  the 
jar,  curves  sharply  outward  to  terminate  in  a squarish  or  rounded  lip.  Fhe  exterior 

' The  chimney  was  also  in  this  room,  but  there  is  ol  course  no  wav  of  telling  when  it  was  erected. 
It  was  doubtless  due,  however,  to  Spanish  influence,  as  we  have  no  record  of  pre-Columbian  Pueblo 
chimnevs  ot  this  or  anv  other  form. 
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surfaces  are  indistinguishable  from  those  of  jars;  the  interiors  are  excellently 
smoothed,  in  some  cases  really  polished,  \leasurements  and  indices  appear  below. 
Of'  only  one  specimen  (hg.  276,  b)  can  the  capacity  be  determined;  it  holds  dry 
quarts  (9.,^+  litres);  from  the  size  of  the  fragmentary  examples  and  from  the  sherds, 
it  would  appear  that  the  average  capacity  must  have  been  well  over  10  dry  quarts 
(1  I litres);  the  largest  cajetes  (hg.  276,  c)  doubtless  held  in  the  neighborhood  of  20 
dry  quarts  (22  litres). 
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SMALL  JARS 

Some  twentv-hve  small  vessels  were  recovered,  mostly  from  the  graves  of  in- 
fants and  young  children.  They  range  in  size  from  2 or  3 inches  to  6}4  inches  in 
height;  and  in  capacity  up  to  4 dry  quarts  (4.2  litres).  Most  of  them  are  sooted  to 
about  the  same  degree  as  the  large  jars.  A selection  is  presented  in  hg.  277;  the  cap- 
tion records  their  probable  period  assignments.  It  will  be  noted  that  the  pieces 
follow  more  or  less  closely  the  canons  of  shape  of  the  chronological  groups  to  which 
they  belong. 

HANDLED  JARS 

Handles  were  apparently  never  attached  to  the  more  capacious  culinary  con- 
tainers; nor  were  they  often  used,  as  far  as  could  be  made  out,  upon  the  small  jars 
with  faintly  or  strongly  striated  surface.  But  in  earlier  times  there  was  limited  use  of 
handles  upon  little  vessels,  which,  from  the  cur\  ature  of  the  sherds,  would  seem  to 
have  been  of  i-  to  4-quart  (i.i  to  4.4  litres)  size.  Even  upon  such  pieces  they  were 
far  from  common,  as  the  collection  contains  less  than  one  hundred  black  handles  or 
fragments  thereof  and,  as  we  shall  see,  there  were  usually  two  to  each  vessel. 

Study  of  the  material  shows  that  the  handles  were  ordinarily  cylindrical  or 
slightly  flattened,  d hey  were  placed,  normally  vertically,  on  opposite  sides  of  the 
vessel  close  below  the  rim  (hes.  278,  b;  279,  k-m).  I here  are  a few  examples  which 
seem  to  have  been  placed  horizontally  at  or  near  the  point  of  greatest  diameter  (hg. 
279,  g).  There  are  no  long  vertical  ones  which  might  have  come  from  pitcher-hke 
forms.  Both  vertical  and  horizontal  handles  are  generally  so  small  that  a huger  can- 


Fig.  277.  Culinary  ware.  Small  vessels,  a:  Plain-surfaced,  period  uncertain,  b:  Plain- 
surfaced.  (jlaze  III.  c:  f aint  Blind-corrugated,  (daze  II.  d:  Strong  unindented  Blinti-cor- 
rugated,  (daze  I.  e:  Rough  Plain-surfaced  ware,  probably  i8th  Century.  /.-  Nail-marked, 
(daze  g:  Tool-marked,  probably  (daze  V.  /z,  ;,  k:  Faint  Indented  Blind-corrugated, 
Black-on-white,  i:  Plain-surfaced,  (daze  V.  /.-  Faint-striated,  (daze  \d  m:  Heavily-striated, 
probably  18th  Century.  (Height  of  inches) 
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not  pass  through  them.  I'he  majority  are  plain;  handles  made  of  twisted  or  braided 
strands  ot  clay,  or  of  two  or  more  strands  side-hv-side,  so  abundant  in  certain  other 
regions',  are  absent,  the  only  exceptions  being  a v'ery  tew  specimens  whose  outer  sur- 
face has  been  pinched  into  oblique  ridges  to  produce  a twisted  effect  (hg.  229,  a-c). 
All  handles  were  evidently  fastened  to  the  vessel  wall  bv  the  riveting  method  (see 
p.  263  and  hg.  279,  e). 


Fig.  27S.  Culinary  ware.  Bowls,  duck-pots,  and  small  jars  with  handles.  Period 
assignments — a:  (daze  II-lll.  b:  Black-on-white  ( ?).  c:  Probably  (daze  II.  d:  (daze  . e: 
(daze  IIId\b  f:  Probably  Black-on-white.  g:  (daze  I\.  h:  (daze  III.  i:  (daze  H or  \. 
( Height  of  4^  inches) 

' The  M imlires,  tor  example,  see  Cosgrove,  pis.  97-99. 


Fig.  279.  Culinary  ware.  Handles  and  lugs.  Specimens  c,/  illus- 
trate the  “riv'eting”  method  of  attaching  handles.  (Height  of  2^ 
inches) 
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Ot  whole  or  restorable  cooking  v^essels  with  handles,  we  recov^ered  but  three, 
d he  earliest  (tig.  278,  /?)  is  a well-made  jar  ot  about  4 dry  quarts  (4.4  litres)  capacity, 
taintly  indented  blind-corrugated  above  the  point  of  greatest  diameter,  plain-sur- 
taced  below.  .A  vertical  handle  with  pinched-up  flanges  along  its  outer  edges  is 
placed  on  either  side.  It  was  tound  in  a Glaze  III  horizon.  Fhe  second  piece  (hg.  278, 
g)  probablv  dates  trom  Glaze  l\k  The  exterior  surtace  is  very  taintly  indented  blind- 
corrugated  throughout.  On  each  side,  close  below  the  rim,  is  a pair  ot  small  animal 
figures.  Only  one  other  specimen  of  this  sort  (a  fragmentary  handle  -hg.  228,  e)  was 
tound  at  Pecos.  ITe  third  handled  jar  (hg.  278,  ;)  is  presumably  ot  Glaze  period. 
Its  exterior  surtace  is  practically  teatureless,  although  the  merest  trace  of  coil-rip- 
pling may  be  discerned.  The  capacity  is  i dry  quarts  ( 1 .6c  litres).  Fhe  two  handles 
are,  as  usual,  set  upon  opposite  sides. 

DUCK.  POTS 

d'hese  peculiar  little  vessels  are  characterized  by  a more  or  less  pointed  exten- 
sion ot  one  side,  which  gives  them  a faint  resemblance  to  the  body  of  a rather  plump 
bird,  d'hat  this  was  recognized  by  the  potters  is  shown  by  the  tact  that  to  some  ot  the 
specimens  were  added  small  lumps  of  clay  to  represent  the  tail  and  the  wings.  But 
the  result  is  bv  no  means  realistic.  W hether  or  not  the  duck  was  actually  the  bird 
svmbolized  is  unknown. 

Ot  thirteen  specimens,  twelve  are  trom  graves  ranging  in  period  trom  Black-on- 
white  to  (daze  I\’k  I'he  form  appears  to  have  been  a fairly  common  one,  tor  many 
sherds  bearing  the  typical  wing  and  tail  nubbins  were  found.  NN'e  have,  however,  no 
evidence  that  it  was  made  after  the  close  of  Glaze  I\’;  but  that  it  was  absent  from 
the  later  periods  is  not  certain,  as  we  have  practically  no  mortuary  pottery  of  Cdlaze 
and  none  at  all  from  the  Modern  period;  w^hile  the  little  nubbins,  which  alone 
permit  confident  identification  of  duck-pot  sherds,  seem  to  have  dropped  out  of  use 
alter  Glaze  I. 

d he  outline  drawings  (hgs.  280,  281)  show  the  great  variability  ol  the  Pecos 
duck-pots  both  in  size  and  in  shape,  examples  running  from  4E2  to  1 1 inches  long. 
'I  he  earliest  specimens  (including  one  from  Forked  Eightning-  hg.  2c;8,  r)  are  either 
faint-indented  blind-corrugated  or  plain.  .All  of  them  are  of  the  same  gritty-feeling 
ware  as  the  contemporarv  large  cooking  jars.  Most,  but  not  all  (see  caption,  hg. 
280,  which  lists  the  period  assignments),  have  a rather  heavy  “tail”  nubbin,  a 
smaller  “wing”  nubbin  on  each  side  of  the  body,  and  a fourth  (in  one  case  tw'o — hg. 
280,  c)  at  the  front,  w'hich  may  perhaps  symbolize  the  head.  The  hve  duck  pots  dat- 
ing from  (jlaze  II  to  Glaze  1\  lack  the  “wings”  and  “heads”;  but  the  “tail”  is  indi- 
cated, in  tw'o  cases  (hg.  281,  rt', /),  by  a slight  thickening  and  extra  prolongation  of 
the  body,  d'hey  are  all  of  plain  ware.  'Fhe  orihce  of  the  duck-pot  at  all  periods  is 
normally  more  or  less  oval,  its  longer  axis  being  at  right  angles  to  the  extension  of 
the  vessel’s  bodv. 

'Fo  what  use  was  the  duck-pot  put.^  .All  the  I^ecos  specimens  are  made  of  the 

' It  so  happened  that  all  these  graves  could  either  surelv  lie  dated  bv  decorateti  bowls  or  assignetl 
with  reasonable  certaintv  trom  their  position  in  the  rubbish. 


Fig.  280.  Culinary  ware.  Duck-pots.  Period  assignments — a: 
(daze  I\  . b:  (daze  IV.  c:  (daze  1 Yellow,  d:  Prohahly  Black-on-white 
or  (daze  1.  c:  Probably  (daze  I.  f:  Black-on-white.  For  photographs 
ol  a and  /,  see  fig.  278,  d and/.  (1/7) 


3.^9 


I 


b 
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Fig.  281.  Culinary  ware.  Duck-pots.  Period  assignments — a:  (daze  I Red.  b:  (daze 
III-I^^  c:  (daze  I-II.  d:  (daze  III.  e:  (daze  I II.  f:  (daze  III-I\  . g:  Prohahly  Black-on- 
white,  not  later  than  (daze  I Red.  h:  (daze  III.  i:  Period  uncertain,  h'or  photograph  of /, 
seertg.  2y8,c.  (1/7) 
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same  paste  as  the  contemporary  cooking  jars;  most  ot  them  bear  traces  of  soot.  It  is 
therefore  to  he  supposed  that  they  served  some  culinary  purpose.  1 have  read  some- 
where, or  perhaps  heard  it  suggested,  that  the  laterally  elongated  body  might  have 
allowed  the  heaping  of  coals  over  that  part  of  the  container  in  order  to  apply  heat 
to  the  top  as  well  as  to  the  bottom  and  sides.  If  this  had  been  the  purpose  of  the  ex- 
tension one  would  expect  it  to  be  consistently  longer  than  it  actually  is.  He  that  as  it 
may,  the  Southwestern  duck-pot  did  not  originate  as  a culinary  vessel,  for  the 
earliest  examples,  from  Modified  Basket  Maker  and  early  Developmental  Pueblo, 
are  all  of  non-culinary  warek  The  duck  form,  indeed,  was  never  made,  as  far  as  I 
know,  for  cookery,  save  in  the  Rio  (irande.  .As  a decorated  vessel  it  was  produced  in 
limited  quantities  during  the  Great  l^ueblo  and  Regressive  Pueblo  periods  in  the 
San  Juan,  L'pper  Gila,  and  Little  Colorado  areas.-  It'does  not  seem  to  have  occurred 
on  the  Mimbres.  All  decorated  duck-pots  more  or  less  resemble  the  Pecos  specimens 
in  possessing  an  elongated  body;  and  many  of  them  bear  small  “wing”  and  “tail” 
nubbins.  But  they  usually  have  a handle  extending  from  the  orifice  to  the  upper  part 
of  the  body.  .As  the  oldest  examples  are  no  more  realistic  than  later  ones,  it  appears 
certain  that  the  form  is  not  a conventionalization  of  an  original  effigy  pot.  There 
are,  it  is  true,  a few  real  bird  effigies  from  ancient  horizons-'^  but  they  can  hardly  be 
considered  ancestral,  because  highly  conventional  duck-pots  occur  with  theni^.  I 
am  therefore  inclined  to  believe  that  the  hrst  vessels  with  elongated  body  were 
copies  of  some  earlier  non-avian  container  (gourd,  leather  sack,  bladder,  or  what- 
not); that  their  shape  eventually  suggested  that  of  a bird;  and  that  the  resemblance 
was  enhanced  by  small  plastic  additions.  We  have  much  collateral  evidence,  from 
pictographs  and  from  painted  decoration  of  pottery,  that  Southwestern  art  was  in- 
tensely resistant  to  true  realism. 

The  duck-pot  for  culinary  purposes  was,  as  has  been  said,  apparently  restricted 
to  the  Rio  Grande.  .A  specimen  from  the  Pajarito  is  figured  by  Hewett;  and  two 
from  the  Chama  by  jeancom^;  they  are  of  Glaze  III  or  Glaze  IV  date  and,  like  the 
later  Pecos  examples,  have  no  “wing”  nubbins;  the  “tail”  of  the  Pajarito  vessel 
bears  a rounded  protuberance. 

There  are  no  Glaze  duck-pots  in  the  Pecos  collection.  It  is  to  be  suspected,  how- 
ever, that  they  occasionally  were  made,  as  we  have  one  or  two  conical  fragments 
which  closely  resemble  the  “tails”  of  some  of  the  black  pieces.  Jeancon  illustrates  a 
Biscuit  sherd  from  the  Chama  which,  from  the  length  and  flatness  of  the  single  re- 
maining “wing,”  seems  to  have  emanated  from  a somewhat  more  realistically  rend- 
ered bird  pot.'* 


’ Morris,  1927,  pp.  itip,  ] 80;  fig.  16,  a-e;  Roberts,  1930,  pp.  102-104;  '9'  T-T- 

^ See  references  given  bv  Roberts  (1930,  p.  104). 

* Roberts,  1930,  fig.  7,  k. 

^ Rolierts,  1930,  fig.  19,  h,  i. 

Hewett,  1906,  pi.  X I V,  c;  Jeancon,  1923,  p.  38. 
i<;23,  p.  38,  right-hand  specimen. 
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Sherds  from  bowls  made  ol  the  same  clay  used  lor  cooking  pots  were  rare, 
though  it  is  possible  that  a certain  number  of  them  escaped  notice  during  the  pre- 
liminary sorting  in  the  field.  Six  bowls  of  this  sort,  however,  were  found  in  graves 
ol  Black-on-white  to  (jlaze  III  date  (fig.  278,  All  are  small  to  7^  inches  in 
diameter;  capacities  i to  1 j/2  dry  quarts — i.i  to  1.6^;  litres)  and  all  are  plain  surfaced 
with  no  trace  ol  corrugation.  The  rims  are  direct  and  unthickened,  the  lips  carelessly 
rounded.  These  specimens  seem  to  have  been  intended  from  the  beginning  to  be 
bowls.  They  do  not  give  the  impression,  in  spite  ol  their  rather  crude  workmanship, 
ol  being,  like  the  f orked  Lightning  black  bowls,  the  lower  parts  ol  small  jars  whose 
upper  parts  went  wrong  during  the  moulding  process. 
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I-*ottery  which  can  be  shown  to  have  reached  a site  from  any  outside  source  is  of 
hitjh  archaeological  value,  lor  it  provides  information  as  to  the  extent  ol  exterior 
contacts  and  evidence  as  to  time  relations  between  cultures.  Trade  specimens  from  a 
well  stratified  ruin,  such  as  Pecos,  are  particularly  uselul,  because  they  may  often 
be  assigned  to  definite  horizons  and  so  permit  chronological  correlation  of  ceramic 
developments  over  large  areas.  Careful  watch  was  accordingly  kept,  during  the 
excavations,  for  all  material  which  differed  in  any  wav  from  local  standards;  every 
foreign-looking  sherd  was  saved,  and  attempt  was  made  to  determine  the  exact 
stratigraphic  provenience  of  every  piece.  This,  however,  was  not  always  successful, 
as  a certain  number  of  specimens  remained  unrecognized  until  the  general  digging 
sherds  were  washed.  But  even  so,  the  use  of  sherd-boxes  labelled  bv  trench  or  room 
(^’ol.  1,  p.  9)  usually  allowed  reasonably  satisfactory  identification  of  the  approxi- 
mate horizon  of  any  given  piece.  Several  hundred  trade  sherds,  and  a few  more  or 
less  complete  vessels,  were  recovered.* 

As  there  are,  in  most  cases,  better  descriptions  of  the  trade  wares  already  in 
print  than  could  be  prepared  from  the  limited  and  fragmentary  material  from  the 
Pecos  \ alley,  the  reader  is  referred  to  them  by  means  of  footnotes.  But  where  ade- 
quate publication  has  not  vet  been  made;  or  where  our  pieces  seem  to  add  informa- 
tion not  recorded  elsewhere,  brief  characterizations  are  appended.  The  specimens 
have  all  been  kept  together  at  Andover,  where  they  are  available  for  examination  by, 
or  loan  to,  properly  qualified  students. 

rhere  follows  a list  of  intrusive  wares  found  at  Pecos  and  other  sites  in  the 


valley: 

FORKED  l.IGHTXIXG  RUIN 

.M  imbres  Black-on-white  (rr)  i 

Chaco  Canyon  Black-on-white  (?) i 

Mesa  \’erde  Black-on-white . . J, 

Chupadero  Black-on-white  .10 

d'ularosa  Filletted  . . . . . i 

St.  Johns  Polychrome 195 

LO.M.A  LOTHROP 

Chihuahua  Polychrome i 

ROWE 

Chupadero  Black-on-white . . i 

Heshotauthla  Polychrome .12 


' Since  the  above  wa.s  written  Miss  Shepard  has  shown  that  large  quantities  ot  Black-on-white, 
tilaze  I,  Biscuit,  and  other  types  of  pottery  were  probably  imported.  These,  however,  are  all  Rio 
Grande  wares,  none  of  which  presumably  came  from  great  distances. 
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Mesa  Verde  Black-on-white  (:  I . ^ 

Chupadero  Black-on-white  . i 

St.  Johns  Polychrome  .6 

Heshotauthla  Polychrome  .40 

Jeddito  Black-on-yellow,  Sikyatki  Polychrome 

Sankawi  Black-on-cream  .4 

Potsuwi’i  Incised  . . . 22 

Gobernador  Polychrome  , . . .1 

Hawikuh  Recent  Glaze  .1 

Zuhi  Polychrome . S 

Tsia  Polychrome  ...  7> 

-Acoma  Polychrome  . 2 

Panhandle  Paddled  . . .1 

Sherd  trom  Central  Mexico  1?) i 


M I M B R ES  B L.AC  K-OX-WH I TE  : ) 1 

Eour  sherds  collected  at  the  Forked  Lightning  ruin  were  suspected  to  be  from 
the  Mimbres.  Seyeral  years  ago  they  were  shown  to  Mr.  and  Mrs.  Cosgroye,  authori- 
ties on  Mimbres  pottery,  who  belieyed  one  to  belong  to  that  group;  as  to  the  other 
three  they  were  uncertain.  The  one  fragment,  presumably  put  away  for  safe-keeping, 
was  so  successfully  segregated  that  it  cannot  now  be  found.-  The  three  questionable 
pieces  were  submitted  to  Miss  Shepard  for  study;  they  pro\e  to  be  sherd  tempered 
and  therefore  different  trom  any  known  Mimbres  ware.  This  confirms  the  Cosgroyes’ 
doubts.  As  the  single  likely  piece  is  unayailable  for  re-examination,  the  trade  status 
of  Mimbres  pottery  in  the  Pecos  yalley  must  be  considered  questionable.  .A  Mimbres 
sherd,  howeyer,  has  been  found  at  a Black-on-white  site  iL.  A.  10)  on  Galisteo 
Creek,  New  Mexico,  a few  miles  west  of  Pecos.-*  The  ruin  in  question  is  probably 
roughly  contemporaneous  with  Forked  Lightning. 


CHACO  CAXYOX  BLACK-OX-WHITE 

A single  small  sherd  trom  Forked  Lightning  has  a suspiciously  Chaco  look 
'hg.  283,^).  It  is  part  of  a cylinder  about  inches  in  diameter,  apparently  the  neck 
of  a pitcher.  The  decoration  is  neatly  executed  square  checkerboarding.^  Miss 
Shepard  informs  me  that  the  specimen  is  sherd  tempered.  She  stares  that  many 

' The  best  works  on  Mimbres  pottery  are;  Bradfield,  1931 ; Cosgrove,  1932.  Many  specimens  have 
also  been  figures  by  Fewkes  isee  bibliography  in  Co.sgrove,  1932k 

- This  is  the  specimen  referred  to  m Vol.  I,  p.  19  and  in  Cosgrove,  1932,  p.  112. 

* Mera,  193^,  p.  1 1. 

^ In  shape  and  design  isave  for  lack  of  dots  in  the  checkerboarding'  the  sherd  conforms  exactly  to 
the  standards  of  a Chaco  pitcher  illustrated  in  Kidder,  1924,  pi.  22,  c;  see  also  pitchers  figured  by 
Pepper  < 1920). 
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Chaco  types  are  sherd  tempered,  but  that  this  quality  in  itself  is  not  sufficient  evi- 
dence upon  which  to  base  a positive  identification.  If  it  should  indeed  be  from  a 
Chaco  site,  it  would  still  provide  little  information  as  to  the  date  of  horked  Light- 
ning, for  the  actual,  as  distinguished  from  the  relative,  chronology  of  the  Chaco 
wares  has  not  vet  been  established.' 


MK.SA  VERDE  BEACR-0X-\VH1TE 

.Much  of  the  Black-on-white  pottery  of  Eorked  Lightning  bears  an  illusive 
resemblance  to  the  earlier,  less  specialized,  and  not  as  yet  definitely  characterizable 
l^ueblo  wares  of  the  northern  San  Juan.  Such  likenesses,  however,  seem  to  be  due  to 
San  Juan  influence  exerted  during  the  formative  period  of  Eorked  Lightning  Black- 
on-white,  rather  than  to  contemporary  artistic  stimuli;  and  the  specimens  which 
exhibit  them  were  doubtless  mostly  of  local,  or  at  least  regional,  manufacture.-  The 
later,  specialized.  Mesa  \'erde  style,  easily  and  certainly  identifiable  even  in  small 
fragments,  is  represented  by  three  fragments  from  Eorked  Ijghtning.  d"wo  were 
picked  up  on  the  surface  and  one  was  taken  from  the  uppermost  cut  of  d'est  D (\"ol. 
I,  pp.  28-qo). 

Because  of  its  marked  peculiarities,  .Mesa  \'erde  l^lack-on-white  has  long  been 
recognized  as  a distinct  style. Its  principal  diagnostic  traits  are;  well  polished, 
pearl-gray  slip;  square  bowl-rims,  usually  dotted;  exterior  decoration  of  bowls.  Its 
focus  is  in  the  country  north  of  the  San  Juan  from  the  Animas  on  the  east  to  the 
.McElmo  drainage  on  the  west.  In  the  western  part  of  the  area,  and  extending  still 
further  westward  to  Montezuma  Creek  and  beyond,  there  is  found  a less  well- 
marked  but  obviously  allied  ware,  which  may  be  either  peripheral  to,  or  earlier  than, 
standard  Mesa  Verde  pottery.  My  belief  that  it  was  early  led  me  to  call  it,  in  a 
former  publication,  Proto-Mesa  \"erde.^  There  are  also  extensions  of  the  standard 
ware,  apparently  of  rather  late  date,  into  Chaco  Canyon  and  Canyon  de  Chelly. 
M orris  has  recognized  a very  degenerate  terminal  phase.'”’ 

Mesa  Verde  pottery  can  be  assigned  to  the  later  part  of  the  (freat  Pueblo 
period.  Morris’s  excavations  at  .Aztec  proved  that  it  succeeded  the  typical  Chaco 

' The  literature  ot  Chaco  ceramics  is  surprisingly  scanty.  Pepper  ( 1920)  figures  a number  of  speci- 
mens. Kidder  ( 1924,  pp.  1 1-53)  gives  a brief  characterization  which,  however,  fails  to  take  into  account 
the  important  chronological  differences  which  are  now  known  to  exist.  K,  H.  H.  Roberts,  Jr.  has  pre- 
pared a comprehensive  report  upon  Chaco  pottery,  but,  through  no  fault  of  his  own,  this  remains  un- 
published. Miss  Hawley  has  recently  issued  a paper  in  which  the  pottery  types  of  Chetro  Ketl  are 
classified  and  their  chronological  relationships  discussed  (Hawley,  1934). 

For  discussion  of  the  relationship  between  San  Juan  and  Pecos  Black-on-white  pottery  see 
•Amsden,  \ ol.  I,  pp.  19-21.  Mera  (1935)  believes  Mesa  \’erde  wares  to  have  exerted  considerable  in- 
fluence upon  the  development  of  certain  Rio  (irande  Hlack-on-white  types. 

® Typical  examples  are  figured  in  Xordenskiold,  1893;  Fewkes,  1909,  a;  191 1 ; .Morris,  1919.  Kidder 
(1924,  pp.  61-64)  gives  a brief  characterization;  .Morris’s  forthcoming  monograph  on  the  archaeology 
of  the  La  Plata  drainage,  to  be  published  by  Carnegie  Institution  of  Washington,  will  be  the  standard 
work  upon  .Mesa  \'erde  pottery. 

* Kidder,  1924,  p.  65. 


To  be  described  in  the  above-mentioned  publication. 
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wares  at  that  site.*  Accurate  dating  by  dendrochronolosjv  will  eventually  be  possible. 
Certain  facts  are  already  in  hand,  d’he  cliff-houses  of  the  Mesa  \’erde  itself  contain 
timbers  cut  between  1073  and  1262  A. I).;  certain  parts  of  the  Mummv  Cave  ruin 
in  Canyon  del  Muerto,  .Arizona,  which  surely  were  erected  bv  Mesa  \'erde  people, 
yield  dates  from  i2s  ] to  1284.-  Xo  evidence  of  building  activity  by  Mesa  \’erdians 
subsequent  to  i 284  has  yet  been  discovered,  and  I believe  that  by  1300  their  culture 
was  on  the  way  to  disappearance. 

1 he  three  bowl-sherds  from  Forked  Lightning  ihgs.  282;  283,  /;,  7)  are  unmistak- 
ably Mesa  \ erde.  They  hav'e  all  the  earmarks:  smooth,  pearl-gray  slip;  Hat-lipped, 
dotted  rims;  exterior  decoration.  While  no  pieces  as  surely  identihable  as  these  were 


Fig.  282.  Mesa  \'erde  Black-on-white.  Interior  (left)  and  exterior  (right)  of  two  bowl 
sherds  from  the  Forked  Lightning  ruin;  the  decoration  of  the  rim  is  shown  above  the  exterior 
of  each  sherd.  For  photograph  of  exterior  of  see  fig.  283,  i.  (1/3) 

found  at  the  main  Pecos  ruin,  that  site  yielded  a mug  and  a little  canteen  (\'ol  I, 
hg.  4, 7/,  h)  which  were  almost  certainly  importations,  and  which  have  a strong  Mesa 
\'erde  look.  There  is  also  a sherd  from  a small-mouthed  vessel,  perhaps  a pitcher, 
that  may  well  be  of  Mesa  \’erde  origin. 

I'he  chronological  aspects  of  the  development  of  Mesa  \'erde  pottery  are  not  as 
vet  sufficiently  well  understood  to  permit  assignment  of  the  Forked  Lightning  sherds 
to  any  sub-period  of  the  .Mesa  A’erde  culture.  They  certainly  do  not  belong,  however, 
to  either  the  Proto-Mesa  \"erde  or  the  degenerate  groups.  .All  that  can  now  be  said 
is  that  their  presence  indicates  occupancy  of  Forked  Lightning  during  some  part, 
at  least,  of  the  12th  or  13th  Centuries. 


C H CPA  I) F.  RO  P. LAC  K-(3X- WH I TK 

d'en  sherds  came  to  light  at  Forked  Lightning  (one  from  Test  I),  Cut  2;  see 
\’ol.  I,  pp.  28-30);  one  from  Rowe,  and  one  from  Pecos.'* 

Chupadero  Black-on-white  was  named  and  described  by  Mera;  it  is  also  well 
described  bv  Cosgrove.^  Its  diagnostics  are;  Hat,  disc-like  bowl  bottoms;  interiors 

’ .Morris,  1921,  p.  136.  - Douglass,  1929,  p.  743. 

^ Identifications  bv  Kidder,  .Miss  Shepard  has  found  additional  sherds  in  the  forked  Lightning 
and  Pecos  collections. 

^ -Mera,  1931 ; Cosgrove,  1932. 


Fig.  28";.  I'rade  wares  and  local  wares,  a:  Zufii  Polychrome,  b,  c: 
.Acoma  Polychrome,  d-g:  Fragments  of  terraced  prayermeal  (?)  howls 
with  glaze  decoration  (probably  local).  /;,  i:  Mesa  \’erde  Black-on-white 
from  Forked  Lightning  ruin  (tor  interior  ot  /,  see  fig.  282,  b).  j:  Chaco 
Canyon  (?)  Black-on-white  (Forked  Lightning),  k:  Casas  (irandes  Poly- 
chrome (Loma  Lothrop  ruin).  1:  Chupadero  Black-on-white  wfith  deco- 
ration in  thin  glaze  (Dick’s  ruin),  m-o:  Tsankawi  Black-on-cream. 
(Width  ot  4*4  inches) 
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ot  small-mouthed  vessels  and  exteriors  of  bowls  very  roughly  scraped;  rusty-black 
pigments.  I'he  focus  of  the  ware  seems  to  have  been  in  southern  Torrance  and  eastern 
Socorro  Counties,  New  Mexico.'  It  has  not  been  reported  west  of  the  Rio  (irande, 
save  in  the  Mimbres  valley;  but  it  occurs  as  far  to  the  east  as  Santa  Rosa,  New 
Mexico,  south  to  K1  Paso  and  into  Chihuahua.-  Mera’s  ceramic  survey  of  New 
M exico  and  one  which  K.  1C  .Savles  is  conducting  for  (jila  l^ueblo  in  the  southeastern 
Pueblo  field  will  serve  to  define  the  home  range  and  to  delimit  the  apparently  very 
wide  trade-diffusion  of  this  pottery. 


Fig.  2S4.  Chupadero  Black-on-white.  Interior  (above)  and  exterior  (below)  of  three 
sherds  from  small-mouthed  vessels.  Note  heavy  scraping  marks  which  are  characteristic  of 
this  ware,  a,  b:  Forked  Lightning,  c:  Pecos,  (\^  idth  of  r,  2^2  inches) 

d’he  l^'orked  Lightning,  Rowe  and  Pecos  specimens,  all  from  vessels  with 
restricted  orifice,  are  typical  in  that  their  inner  surfaces  are  deeply  scraped  and  that 
their  pigments  are,  for  the  most  part,  rusty-black  (hg.  2X4).  d'he  decorations  check 
closely  with  those  shown  hy  Mera  and  Cosgrove;  there  are  the  same  broad  lines  and 
the  same  opposed  solid  and  hatched  dentate  elements  meeting  at  the  points  (hg. 
2X4,  b')^  which  Cosgrove  states  to  be  particularly  characteristic.'^  I here  are  no  rim 
sherds,  hut  at  Dick’s  ruin,  a late  Black-on-white  site,  there  was  found  a neck  frag- 

' Mera,  1941,  p.  i. 

’■*  Cosgrove,  1942,  p.  98,  footnote;  informatum  from  Mera. 

■'  Cosgrove,  1942,  p.  97. 
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ment  which  has  the  typical  Chupadero  outcurve  and  heavy,  horizontal  dashes 
(hg.  28_p  /)d  \ he  paint  ol  this  specimen,  however,  is  a very  thin  glaze. - 

In  age,  Chupadero  Hlack-on-white  may  be  assigned  to  the  later  part  of  the 
(meat  Pueblo  period  and  the  early  part  ol  the  Regressive  Pueblo  period.  It  occurred 
in  the  uppermost  deposits  ol  the  Great  Period  Swarts  ruin  on  the  Mimbresf^  it  is  so 
olten  lound  in  surlace  association  with  -Agua  Kria  Polychrome,  (fila  Polychrome  and 
Chihuahua  wares'*  that  there  can  be  little  doubt  that  it  survived  well  into  the  Re- 
gressive Pueblo  period.  I do  not  believe,  however,  that  in  the  lorm  described  by 
Mera  and  Cosgrove  it  could  have  persisted  to  a period  anything  like  as  late  as 
Cilaze  \d,  as  is  supposed  by  Mera  to  have  been  the  case.-'*  Its  presence  at  Forked 
Lightning,  while  by  no  means  a precise  indication  ol  the  age  ol  that  site,  suggests 
that  it  was  occupied  toward  the  end  ol  the  (meat  Period. 

M iss  Shepard  has  supplied  the  following  technological  notes: 

“The  pigment  gives  a strong  test  lor  iron  but  none  lor  manganese.  It  is  variable 
in  hardness,  occasionally  being  vitrified,  while  the  soltest  specimens  are  3-,  although 
abrasion  was  not  noted.  The  surface  is  generally  matte  in  appearance  but  some  of  the 
harder  paints  have  a distinct  luster  from  incipient  fusion,  though  they  may  be 
without  appreciable  rebel  or  noticeable  evidence  ol  vitrification.  In  all  but  the 
vitrified  paints  the  iron  is  oxidized  upon  heating  without  the  use  ol  hydrofluoric 
acid.  F.xcept  lor  the  lused  specimens  the  paint  is  magnetic.  Colors  include:  blacker 
than  1 C^^^hri  (Blackish  Mouse  (may),  i7““k  to  i (Chaetura  Drab  to  Flair  Brown), 
I7"“k  (Fuscous),  and  rarely  i3'“k  (Natal  Brown),  \bewed  megascopically,  the 
paste  appears  fine  grained  and  moderately  to  heavily  tempered.  In  some  specimens 
there  may  be  seen  irregular,  dull  black  or  dark  gray  particles  fine  to  medium  in  size. 
The  paste  color  is  unilorm  Irom  core  to  margin  and  includes  the  range  ol  grays  be- 
tween ! i;'"“b  and  d (Tight  and  Pale  Mouse  (may)  and  Pallid  Neutral  (may.  Three 
sections  examined  petrographically  contain  fine,  dark  sand-tempered  potsherd  frag- 
ments and  abundant  fine  mineral  inclusions  which  difler  in  the  three  sections.  In  one 
quartz  preponderates  over  leldspar,  in  a second  leldspar  grains  are  more  numerous 
than  quartz,  both  contain  Iragments  of  hornblende  and  augite.  I’he  third  section  is 
characterized  by  Iragments  ol  cryptocrystalline  rock  in  addition  to  potsherd.  Slips 
are  (Pallid  Mouse  (may)  and  whiter.  They  are  thin  (0.02  to  0.10  mm.), 

characteristically  streaked  and  modified  by  the  underlying  paste  color.  I'he  surface 
is  smooth,  and  laintly  lustrous.  Marks  of  a smoothing  tool  are  seldom  seen,  but  the 
streaking  ol  the  slip  resulting  from  uneven  application  indicates  horizontal  hnishing 
strokes.  ” 

' See  Cosgrove,  1 932,  p.  97;  .Mera,  1931,  fig.  i. 

Both  Dr.  M era  and  .Mr.  Gladwin,  who  have  kindlv  examineti  the  shertl,  heliev'e  it  to  he  Chupa- 
dero. 

^ Co.sgrove,  1932,  p.  1 10.  ■*  .Mera,  1931,  p.  3;  Co.sgrove,  1932,  p.  i 10. 

® Mera,  1931,  p.  3. 
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One  sherd  came  from  the  lowest  stratum  of  Pest  1),  Forked  Lightning  (\"ol.  1, 
pp.  28-30). 

\o  classification  has  yet  been  published  of  the  very  interesting  and  important 
category  of  pottery  to  which  this  specimen  belongs;  nor  have  its  relationships  to  the 
various  decorated  wares,  with  which  it  is  associated,  been  determined.  Its  range, 
too,  is  not  known.'  Fhe  material  in  tpiestion  consists  of  bowls,  with  brownish  or 
reddish  exteriors  and  polished  black  interiors;  the  exteriors  are  finely  and  tastefully 
corrugated,  f)ften  in  a narrow  band  just  below  the  rim.“  The  focus  of  the  ware  ap- 
pears to  lie  in  the  upper  tributaries  of  the  Gila  in  southwestern  \ew  Mexico  and 
southeastern  Arizona;  it  is  there  associated  with  fularosa  Black-on-white. It  is  a 
product  of  the  Great  Pueblo  period  and,  1 am  inclined  to  believe,  rather  late.^ 

The  h'orked  Lightning  fragment  (hg.  300,  a)  is  from  a bowl  about  I2  inches  in 
diameter.  I'he  interior  is  well  polished,  but  not  highly  lustrous,  black.  The  lip  is 
rounded,  with  an  outside  bevel  which  reaches  the  top  of  a 2Tf-inch  band  of  corruga- 
tion. d'he  band  is  bordered  above  and  below  bv  sets  of  three  waved  corrugations; 
between  them  are  twenty  fine,  straight,  unindented  corrugations,  occupying  a space 
of  only  \Y^  inches.  The  corrugations  have  been  worked  over  with  a tool  of  some 
sort,  presumably  a rubbing  stone,  which  has  dulled  their  edges  and,  on  the  highest 
parts,  flattened  and  even  polished  them.  The  uncorrugated  lower  wall  has  also  been 
polished,  but  its  surface  is  less  smooth  than  the  interior.  In  color,  the  exterior  is 
brown  ( Ridgway’s  Army  Brown  - i3'"i,  for  the  polished  parts  of  the  ribs;  darker 
and  duller  where  the  clay  is  unrubbed). 

d'he  chronological  significance  of  this  Forked  Lightning  sherd  cannot  be  deter- 
mined until  we  know  more  concerning  the  age  of  the  category  to  which  it  belongs, 
and  particularly  as  to  the  relative  ages  of  the  subtypes  into  which  it  is  doubtless 
divisible.  .All  that  can  now  be  said  is  that  its  presence  in  what  appears  to  have  been 
one  of  the  earliest  strata  of  h'orked  Lightning  would  indicate  that  that  site  cannot 
well  be  older  than,  say,  the  middle  of  the  (freat  Pueblo  period.  But  to  attempt  to 
date  the  specimen  in  terms  of  years  would  be  to  indulge  in  pure  guesswork. 


ST.  JOHNS  POLYCHROMK 

•A  surprisingly  large  amount  of  this  pottery  occurs  at  the  h'orked  Lightning 
Ruin  (nearly  two  hundred  sherds  were  collected);  six  sherds  were  found  at  Pecos 
proper. 

‘ The  ceramic  survev  hv  (fila  Pueblo  will  result  in  ac(]uirement  of  much  information  regarding 
'I'ularosa  Filletted.  Readers  of  the  present  book  should  consult  the  Medallion^  in  which  series  papers 
bearing  on  this  ware  will  doubtless  appear. 

b’or  illustrations  of  a few  pieces,  see  Kidder,  1924,  pi.  44;  see  also  f-lough,  1914,  pp.  40,  41. 

Gladwin,  W.  and  H.  .b.,  1931,  pp.  32-3 c Mera  ( 1 93 O has  shown  that  pottery  of  this  general  type 
reached  the  Rio  (frande  in  southern  New  Mexico. 

* .See  Cosgrove,  1932,  p.  i i i. 
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St.  Johns  Polychrome,  formerly  called  “Little  Colorado  Black-and-white-on- 
red  ” or,  still  more  loosely,  “Little  Colorado”  ware  was  given  its  present  name  in 
1 9^5 1 by  theGladwins.’  1 1 appears  almost  exclusively  in  the  form  of  bowls,  which  are 
slipped  red  or  orange-red  within  and  without;  interior  decoration  is  in  matte  black 
paint,  exterior  decoration  in  white.-  I'he  “home  range,”  so  to  speak,  of  the  ware 
lies,  according  to  the  Gladwins,  within  a htty-mile  radius  of  St.  Johns,  .Arizona;-'^ 
Roberts  states  that  it  centres  between  St.  Johns  and  Holbrook,  Arizona.'*  The  focus 
is  therefore  evidently  in  the  southeastern  tributaries  of  the  Little  Colorado.  But,  as 
has  been  pointed  out  by  various  observers,  it  is  the  most  widely  distributed  of  all 
Southwestern  pottery.  It  occurs  in  apparently  considerable  c^uantities  on  the  Blue, 
vSan  Francisco  and  Tularosa  rivers,  all  northeastern  tributaries  of  the  Gila;-'*  as  well 
as  in  the  northeastern  affluents  of  the  Salt.''  d'here  are  records  from  the  middle  (lila," 
from  Chihuahua,''^  from  the  Mimbres."  It  appears  east  of  the  Rio  Grande  in  the 
general  Jornada  ciel  Muerto  ciistrict;*"  also  at  h'orked  Lightning  ruin  in  the  upper 
Pecos  \ alley.  The  farthest  known  eastward  occurrence  is  at  Tecolote,  near  Las 
\’egas.  New  Mexico.”  The  red  ware  from  ruins  in  the  Taos  valley  mentioned  by 
Jeancon'-  might  well  be  St.  Johns  Polychrome.  I'here  seems  to  be  no  record  for  the 
Pajarito  Plateau  nor  for  the  drainage  of  the  Chama.  Passing  to  the  San  Juan,  we 
find  that  it  is  present  at  the  .Aztec  ruin,' * in  Chaco  Canyon”  and  on  the  Mesa  Verde. 
So  far  as  I am  aware,  none  has  been  noted  from  northern  affluents  of  the  San  Juan 
west  of  the  Mesa  \"erde,  nor  from  any  site  in  Utah.  South  of  the  San  Juan,  however, 
it  crops  up  in  the  Chinlee  and  in  Canyon  de  Chelly;"’  but  not,  apparentlv,  in  the 
Kayenta  country.  I have  found  fragments  in  sites  about  the  Hopi  mesa;  ruins  in 
the  vicinity  of  b'lagstaff,  .Arizona,  produce  specimens.'”  It  seems  not  to  be  present 
in  the  drainage  of  the  ATrde.'^ 

d'he  extraordinarily  extensive  diffusions  indicated  by  the  foregoing  delimitation 
of  the  now  known  frontiers  of  penetration  is  most  plausibly  attributable  to  trade, 
St.  Joh  ns  Polychrome  being  one  of  the  most  strikingly  colored  and  attractive  of  all 
Southwestern  wares.  But  pottery  was  common  household  stuff  in  every  part  of  the 
area;  moreover,  it  is  both  bulky  and  fragile.  .So  one  must  at  least  visualize  the 
possibility  that  the  product  in  question  may  actually  have  been  manufactured  in 
some  of  the  localities,  even  at  great  distances  from  the  Little  Colorado,  where  it  is 
found  m considerable  quantities.  Forked  Lightning  is  a case  in  point.  For  it  seems 
almost  incredible  that  so  many  bowls  as  were  evidently  once  in  use  at  that  village 


‘ (jiadwin,  W.  and  H..S.,  1931,  p.  3d. 

The  (dadwins,  in  the  paper  naming  the  ware  (1931,  pp.  36-40),  reproduce  one  specimen  in  color 
( PI.  XXX\')  and  several  in  halftone  (pis.  XV,  r;  XXI 1 1,  c/;  XX\'1 1 1 ; XXX\'I,  c,  d;  XXX\'I  I ).  Other 
fine  color  plates  are  in  Hough,  1903,  pis.  35;  46,  b;  47;  49,  b;  63.  K.  H.  H.  Roberts,  Jr.  illustrates  one  in 
color  (1932,  pi.  31,  b\  halftones,  pis.  37,  38). 

'9,T.  P-  37-  * 193-.  P-  119-  " ffough,  1914,  pp.  43-45.  " Hawley,  1930,  p.  531. 

' (dadwin,  W.  and  H.  S.,  1931,  p.  37. 

**  (iladwin,  W . and  H.  S.,  1 93 1 , p.  37;  also  noted  tiuring  explorations  of  the  author  near  Corralitos. 
Cosgrove,  1932,  p.  92.  Mera  and  .Stallings,  1931,  p.  9.  ' ' F.xcavations  of  Phdlips  .Academv. 

1929,  p.  26.  **  Morris,  1919,  p.  71;  fig.  4;,  b.  Roberts,  1932,  p.  1 10. 

' Nordenskiold,  1893,  P-  ^4>  P^-  XXXIII.  Explorations  of  the  author. 

” Information  from  E.  W.  Haury.  (dadwin,  \V.  and  H.  S.,  1930. 
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would  have  been  carried  so  tar.  It  they  were,  indeed,  ot  local  make,  their  presence 
must  have  been  due  either  to  the  spread  of  the  style;  or  to  the  immigration  of 
western  potters,  d'hese  points  should,  it  possible,  be  settled;  because,  on  the  one 
hand,  they  relate  to  the  highly  important  general  subjects  ot  aboriginal  barter  and 
culture-trait  diffusion;  and,  on  the  other,  they  bear  upon  specific  (piestions  of  trade- 
routes  and  movements  ot  people,  and  are  thus  ot  significance  tor  the  reconstruction  ot 
Southwestern  history.  Comparative  technological  studies,  resulting  in  accurate 
determination  ot  the  physical  components  of  St.  Johns  Polychrome  and  location  ot 
their  sources,  can  give  us  at  least  a start  toward  solving  the  problem.  My  present 
teeling,  based  on  the  strong  individuality  ot  the  ware  in  paste,  slip,  and  decoration; 
and  on  the  tact  that  the  Black-on-white  potterv  which  accompanies  St.  Johns 
IMlychrome  at  the  Little  Colorado  ruins  does  not  seem  to  have  had  anything  ap- 
proaching an  equally  extensive  range;  is  that  it  was  made  in  a single  tairly  restricted 
area  and  that  trade  was  primarily  responsible  tor  its  wide  diftusion.' 

Hut  no  matter  how  the  bowls  may  have  reached  their  ultimate  tar-hung  resting 
places,  their  chnmological  meaning  is  the  same.  The  finding  of  a sherd  ot  this  ware 
indicates,  subject  to  the  checks  applicable  to  all  archaeological  evidence,  approxi- 
mate contemporaneity  ot  the  deposit  in  which  it  occurs  with  all  others  producing  the 
same  material.  It  is,  accordingly,  perhaps  the  best  single  time-reckoner  available  for 
the  Southwesternist.  Its  \alue  is  enhanced  by  its  bright  color,  which  brings  it 
quickly  to  the  eye  of  the  sherd  gatherer;  and  by  the  marked  peculiarities  ot  paste 
and  pattern  which  permit  the  confident  identification  ot  even  very  small  tragments. 

liecause  ot  its  great  potential  usetulness,  St.  Johns  Polychrome  deserves 
meticulous  study.  It  is  doubtless  susceptible  to  classification  into  sub-types,  regional 
or  chronological,  or  both.  Even  the  relatively  limited  collection  trom  f orked  Light- 
ning shows  variations  ot  probable  significance.  These,  ot  course,  can  best  be  worked 
out  in  the  Little  Colorado,  a hitherto  much-neglected  region,  but  one  whose  impor- 
tance is  now  being  stressed  by  the  (dadwins,  and  whose  manitold  archaeological 
problems  are  under  intelligent  study  by  (dadwin  and  Haury  ot  (dla  Pueblo,  Colton 
and  Hargrave  ot  the  Museum  ot  Northern  Arizona,  and  I^'.  H.  H.  Roberts,  Jr.  ot  the 
Smithsonian  1 nstitution. 

The  age  of  St.  Johns  Polychrome  is  naturally  ot  outstanding  interest,  d'he 
tpiestion  ot  its  position  relative  to  the  other  principal  categories  ot  Little  Colorado 
pottery  was  first  satistactorilv  worked  out  bv  Spier,  who  showed  that  it  came  into 
being  toward  the  close  ot  Black-on-white  times  and  antedated  the  period  ot  (daze.“ 
Cross-hnds  in  other  regions  clearly  indicated  that  it  should  be  assigned  to  the  latter 
part  ot  the  (ireat  I^ueblo  period.  But  its  actual  date  in  terms  ot  our  calendar,  which 
was  so  desirable  tor  bringing  precision  into  the  archaeology  ot  the  Little  Colorado; 
and  which,  because  of  the  ubiquitousness  of  the  ware,  was  essential  tor  fitting  many 
other  ruins  into  their  proper  chronological  niches,  could  not  be  ascertained  until  the 

' .Since  tlie  aliove  was  written  Miss  Shepani  has  demonstrated  the  prohaliility  ot  a very  active 
regional  trade  in  pottery.  1 ter  findings  make  it  seem  not  at  all  improhable  that  so  attractive  a ware 
as  .St.  Johns  Polvchrome  should  have  been  widelv  distributed  in  barter. 

^ Spier,  lyiy. 
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development  ot  dendrochronology.’  By  this  system  Haury  has  now  been  able  to 
demonstrate  that  St.  Johns  Polychrome  was  in  use  at  the  Showlow  ruin  on  Clear 
Creek,  a southern  tributary  of  the  Little  Colorado,  during  the  early  years  ot  the 
13th  Century,  but  that  it  had  gone  out  ot  tashion  betore  1275  A. I).,  by  which  time 
it  had  been  supplanted,  in  the  Clear  Creek  region  at  least,  by  Pinedale  Polychrome. - 
We  thus  have  a probable  terminal  date  somewhere  toward  the  middle  ot  the  13th 
Century,  say  about  1225  to  1250  A. I).  The  time  ot  its  origin  is  still  problematical, 
but  from  what  little  we  know  ot  the  average  lite  of  Southwestern  pottery  styles  it 
seems  unlikely  that  so  highly  specialized  a ware  could  have  persisted  relatively  un- 
changed tor  much  more  than  a hundred  years.  This  would  throw  its  beginning  back 
to  1125  to  1150  .A. I).  'Fhe  only  evidence  pointing  towards  greater  age  is  that  of 
Roberts,  who  recovered  St.  Johns  Polychrome  trom  the  \dllage  ot  the  Great  Kivas, 
in  the  Zuhi  country,  a ruin  containing  charcoal  ot  the  early  1 1 th  Century  (1015- 
1030  A. I).).-’  d'he  excavations  there,  however,  disclosed  certain  Black-on-white 
vessels  which  look  much  older  than  the  Black-on-white  normally  accompanying 
St.  Johns  Polychrome;  and  so,  although  the  burned  roofs  which  produced  the  char- 
coal lav  above  specimens  of  .St.  Johns  Polychrome;^  and  although  these  roots 
covered  what  were  obviously  the  latest-built  parts  ot  the  pueblo;  and  although  all 
indication  of  a long  period  ot  abandonment  eluded  Roberts’  careful  search  (and 
there  is  no  held  worker  whose  observations  are  more  tully  to  be  trusted);  yet  1 
nevertheless  teel  that  the  place  must  actually  have  stood  vacant  tor  at  least  a 
hundred  years  and  that  the  i i th  Century  timbers  were  re-used  in  dwellings  erected 
not  earlier  than  the  middle  ot  the  12th  Century.  Roberts’  excavations  at  the  (irubb 
site,  near  Allantown,  Arizona,  which  are  yielding  invaluable  intormation  regarding 
the  early  periods  in  the  region,  will,  when  they  are  extended  to  the  large,  late  ruin 
which  exists  there,  doubtless  throw  much  light  on  the  highly  important  problem 
of  the  date  of  origin  of  St.  Johns  Polychrome. 

d'he  Pecos  X'alley  material  is  almost  all  from  the  Forked  Lightning  ruin,  where 
there  were  collected  nearly  two  hundred  sherds,  one  complete  bowl  (hg.  28 a)  and 
large  parts  of  another  (hg.  286).  Although  this  seems  an  unduly  great  number  of 
specimens  to  represent  a trade  ware,  particularly  one  which  presumably  came  from 
a long  distance,  the  sherds  actually  comprised  a very  small  percentage  of  the  total 
ceramic  content  of  the  site,  d'hey  are  the  cullings  from  many  thousand  fragments, 
both  on  the  surface  and  in  the  earth  turned  during  excavation.  My  only  accurate 
hgures  are  for  the  stratigraphic  tests,  in  each  of  which  Mr.  Amsden  found  St.  Johns 
Polychrome,  but  in  none  of  which  did  it  rank  as  high  as  !%.■'’ 


' Douglass,  1929,  1935. 

^ Haurv  and  ffargrave,  1931 ; Haurv,  1932. 
^ Roberts,  1932. 

^ Personal  intormation  from  Dr.  Roberts. 

^ \'ol.  I,  pp.  27-36,  footnotes. 
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(JEXERAL  CHARACTERISTICS 

The  ware  is  three-color;  matte  black  and  matte  white  paint  on  red  backgrounds. 
Designs  are  intricate  and  well  spaced,  but  brushwork  is  sloppy.  Save  for  a single 
sherd  from  the  hollow  handle  of  a bowl-and-handle  ladle,  no  form  but  the  bowl 
occurs,  d'he  interiors  are  decorated  with  the  matte  black  paint;  their  exteriors  with 
the  matte  white.  There  is  one  sherd  with  a fine  white  line  bordering  a solid  black 
figure.  The  slip  varies  greatly  in  color.  It  is  a heavy  coat,  the  thickest  that  I can 
remember  to  have  seen  on  any  Southwestern  pottery.  Well  finished,  though  bv  no 
means  glossy,  it  has  a pleasant,  “even”  feel.  Tool  marks  are  usuallv  imperceptible; 
fine  crackling  is  common,  but  not  universal.  St.  Johns  Polvchrome  mav  be  called 
red  or  orange-red.  But  the  range  of  surface  hue  is  broad.  The  brightest  pieces,  which 
are  not  abundant,  approximate  Ridgway’s  \dnaceous  Rufous  (7'i).  From  that  very 
attractive  color  the  slips  pass  into  Ferruginous  (9'i)  and  Cinnamon  Rufous  (ii'i), 
then  become  more  pallid,  i.e..  Orange  Cinnamon  (13'').  There  are  specimens  of 
Pinkish  Cinnamon  (iC'b).  The  commonest  are  Rufous  to  Ferruginous  (9'  to  9'i). 
The  exterior  of  any  given  piece  usually  matches  the  interior  fairly  closely.  The  black 
pigment  on  the  reddest  slips  is  sharply  defined  and  bluish  or  slightlv  slaty,  sometimes 
with  a very  faint  non-vitreous  sheen. ^ On  the  yellower  slips  it  is  a duller,  weaker 
black.  Many  specimens  bear  a faded-looking  paint,  between  Walnut  Brown  (9"k) 
and  Burnt  I'mber  (9"m)  or  Natal  Brown  (i3"'k),  which  seems  to  have  little  or  no 
body  and  actually  to  sink  into  the  slip.  On  an  occasional  sherd  a slight  luminosity 
borders  the  painted  lines,  as  if  some  material  in  the  pigment  had  worked  out  into  the 
slip.  The  collection  consists,  for  the  most  part,  of  p>ieces  so  small  that  one  cannot  tell 
whether  these  yariations  held  constant  over  the  whole  vessel;  there  is  some  evidence, 
however,  that  they  did. 

The  white  paint  upon  the  exterior  of  the  bowls  is  much  more  uniform.  Rather 
carelesslv  brushed  on  in  broad  strokes,  it  lies  upon,  rather  than  amalgamates  with, 
the  slip.  At  its  rare  best  it  is  thick  and  pure  white;  but  when  thin  or  when,  as  is  very 
often  the  case,  it  has  partly  rubbed  away,  the  red  shows  through;  not  seldom  it  has 
so  nearly  disappeared  that  one  is  in  doubt  as  to  its  former  presence. 

Miss  Shepard  has  supplied  the  following  technological  notes: 

“The  paste  appears  coarse  grained  and  moderately  tempered.  White  or  buff 
colored  sherd  fragments  are  plainly  visible  to  the  naked  eye  in  all  but  a few  speci- 
mens. In  general  the  pastes  which  are  fully  oxidized  seem  to  be  finer  in  texture  than 
those  which  have  dark  cores  but  in  most  cases  this  impression  is  produced  by  lack 
of  color  contrast  between  sherd  temper  and  clav  base  in  the  former  class.  The 
combination  of  coarse  temper  and  dense  paste  produces  a ragged,  irregular  fracture. 
Dark  Neutral  Gray,  k,  to  Pallid  Neutral  Gray,  /',  cores  and  narrow  whitish  or  buff- 
I3"<y  (Light  \’inaceous-Cinnamon ),  1 i;"e,  and  2 1 "'f  (Pale  Oliv’e-Buff ) slightly  grayed 
- margins  are  typical.  A few  sherds  are  fully  oxidized  and  the  color  range  of  these  is 
the  same  as  that  of  the  margins.  Fxamined  petrographically  the  sherd  tempering 

* Paints  partially  vitrified  are  described  below,  p.  362. 
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fragments  are  found  to  be  similar  to  the  clay  base  and  often  contain  sherd  inclusions. 
Fine  quartz  and  feldspar  grains  are  sparse  and  seldom  exceed  0.15  mm.  in  diameter. 
Few  other  mineral  inclusions  were  noted,  a splinter  of  brown  hornblende,  a grain  of 
zircon.  The  slip  is  sandy  and  contains  numerous  inclusions  of  quartz  and  feldspar 
av^eraging  0.08  mm.  in  diameter.  The  thickness  of  the  slip  is  variable  but  on  the 
majority  of  sherds  it  is  between  0.25  and  0.3 mm.  in  thickness.  The  thinnest  speci- 
men found  was  o.  14  mm.  and  the  thickest  0.56  mm.  Paint  surfaces  are  smooth  and 
without  relief  and  it  is  particularly  difficult  to  obtain  material  for  analysis.  Six 
specimens  were  tested  by  first  treating  the  surface  with  hydrofluoric  acid  and  scrap- 
ing off  the  loosened  paint  after  the  acid  had  dried.  Even  with  this  procedure  clay 
was  included  in  the  sample  and  it  was  necessary  to  test  slip  treated  in  the  same 
manner  as  the  paint  as  a control.  The  paint  samples  gave  no  test  for  manganese  but 
in  all  cases  a very  much  stronger  test  for  iron  than  was  obtained  from  the  slip.  ” 


BOWL  SHAPE 

Specimens  ran,  according  to  calculations  based  on  fragments,  from  8 to  12 
inches  in  diameter.  Pieces  10  to  11  inches  in  diameter  would  seem  to  hav^e  been  by 
far  the  commonest.  Our  whole  bowl  is  1 1^2  inches  wide  by  6 inches  deep,  the  orifice- 
depth  index  being  accordingly  .<;2;  its  capacity  is  6 dry  quarts  (6.6  litres),  d'he  less 
complete  one  measures  8Ff  by  4 inches;  dianieter-depth  iyidex  .48.  In  general  contour, 
these  two  bowls  seem  typical.  They  are  fully  rounded  and  did  the  vessel  wall  not 
curve  a little  inward  at  the  top,  thus  throwing  the  point  of  greatest  diameter  some- 
what below  the  rim,  they  would  be  almost  perfectly  hemispherical.  The  rim  (hg.  287) 
is  essentially  direct,  although  there  occurs  in  many  pieces  the  least  suspicion  of  an 
outcurve  on  the  exterior  just  below  the  lip  {e-g).  The  lip  is  characteristic;  the  highest 
point  lies  at  the  outer  edge,  whence  it  bevels  a little  downward  to  join  the  inner 
surface  of  the  vessel  wall.  The  outer  edge  is  sharper  than  the  inner,  but  both  are 
rounded.  The  modelling  in  profile  is  suave,  rather  than  angular.  Evenly  rounded 
lips,  with  no  bevel,  are  unusual  (/);  even  rarer  are  square-lipped  rims  (7);  there  is 
but  one  piece  which  shows  appreciable  thickening  [k).  Vessel  walls  are  3jg  to  inch 
in  thickness. 


GENERAL  DECORATIVE  EEATL'RES 

Slip  extent.  Red  covers  the  whole  v^essel,  interior  and  exterior,  d'he  slip  is 
often  worn  from  the  exterior  bottom,  revealing  the  usually  light-colored  paste, 
d'here  are  two  sherds  with  exterior  white  slip  and  decoration  in  red  lines.  Roberts 
notes  similar  pieces  from  the  \ illage  of  the  Great  Rivas  in  the  Zuhi  country.* 

Zones  ok  decor.ation.  Interior:  there  are  three  sorts  of  arrangements:  very 
broad  band  from  base  of  bevel  of  lip  to  well  toward  bottom;  broad  decoration  ending 
below  in  triangular  projections,  which  produce  an  undecorated  star-shaped  space 

* 1932,  p.  1 1 1;  pi.  27,  rt,  b. 
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in  the  bottom  ot  the  bowl  (hg.  285);  all  over  (tig.  286).  Exterior:  upper  wall  from  the 
rim  downward  tor  3 to  4 inches  (tis;.  285,  a',  b').  Rims  are  undecorated. 

BOWL  INTERIOR  DESIGN 

L nlike  the  relatively  narrow  bands  composed  ot  simple  alternating  units,  with 
which  we  had  to  deal  in  the  Pecos  Glazes,  the  interior  decorations  of  St.  Johns 


Fig.  28;.  St.  Johns  Polychrome,  a:  Bowl  from  Forked  Fightning  ruin,  b:  Bowl  trom 
Apache  County,  Arizona,  illustrated  tor  comparison.  (IFam.  oi  b,  inches) 

Polvchrome  bowls  are  both  large  and  involved;  they  cover  the  greater  part  ot  the 
surtace,  manv  were  ot  the  all-over  tvpe.  Hence  they  can  seldom  be  restored  trom  the 
small  sherds  which  form  the  bulk  of  our  collection.  Certain  general  characteristics, 
however,  are  at  once  obvdous:  the  rarity  ot  bands;  and  the  apparent  total  absence  ot 


Fig.  286.  St.  Johns  Polychrome.  Fragment  of  bowl  from  Forked  Lightning.  ( Diam. 
8]4  inches) 


a b c d e f g h > J ^ 


Fig.  287.  St.  Johns  Polychrome.  Bowl  rim  profiles.  Xote  uniformity  of  curve  of 
vessel  walls.  The  slightly  bevelled  lip  is  typical;  many  rims  have  a faint  outcurve  on  the 
exterior  just  below  the  lip  ie-g).  Rounded  (/')  and  square  (_;)  rims  are  rare.  The  thickened 
rim  at  ^ is  unique.  (1/2) 


J57 


35^ 


I'  H E POT  T E RY  O E PECOS 


paneling  in  such  as  do  occur;  the  frequency  of  curvilinear  motifs;  and  particularly 
the  great  abundance  of  hatching. 


BANDS 

It  is  usually  difficult' to  tell  whether  a fragmentary  pattern  is  part  of  a band  or 
of  one  of  the  band-like  arrangements  which  leave  a star-shaped  space  in  the  bottom 
of  the  bowl.  \\  e have,  however,  a few  pieces  which  are  certainly  from  bands.  These 


Eig.  288.  St.  Johns  Polychrome  from  Eorked  Lightning.  Bowl  sherds,  a-/:  Interiors. 
c'-/':  Exteriors  (shading  represents  white  paint),  (i  3; 


indicate  that  in  most  cases  there  were  no  framing  lines,  the  pattern  terminating 
above  and  below  with  a single,  narrow  banding  line.  There  is  one  example  which 
has  two  narrow  framing  lines  at  top  and  at  bottom  : hg.  288,  a)  and  one  with  three 
at  top  I hg.  289,  e,  the  lower  part  of  the  band  is  missing).  There  is  not  a single  instance 
of  the  single  heavy  upper  framer  characteristic  of  Pecos  Glaze  I. 

The  full  pattern  of  the  bands  can  seldom  be  made  out.  There  is  one  arrange- 
ment, however,  which,  according  to  the  sherds,  was  used  a great  deal.  It  consists  of 
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large,  elaborate  black  keys,  alternately  pendent  from  the  upper  banding  line  and 
rising  from  the  lower.  Between  the  keys  runs  a stepped  hatched  ribbon  or  a series 
ot  odset  hatched  squares  (hg.  288,  a).  'Phis  was  evidently  one  of  the  stock  patterns 
ot  .St.  Johns  Polychrome.*  Another,  represented  bv  several  sherds  in  the  forked 


k I 


Fig.  289.  St.  Johns  Polychrome.  Interiors  of  howl  sherds.  Sherd  i is  from  Pecos,  the 
rest  from  Forked  Lightning.  For  exterior  ot  a,  see  hg.  290,/;  of  f,  hg.  290,  a;  of  e,  htr.  290,  c; 
ot  /,  hg.  290,  h .(Width  ot  c,  4^^  inches) 

Lightning  collection,  is  made  up  ot  saw-tooth  zigzags  alternately  in  solid  black  and 
hatching  ( hgs.  288,  b;  289,  k).~  \ very  tew  bands  seem  to  have  contained  no  hatching 
(see  hg.  289,  rt,  e-g)\  the  tull  patterns  cannot  be  reconstructed. 

' See  Hough,  1903,  pi.  35,  c;  Gladwin,  \V.  and  H.  S.,  1931,  pis.  XXX\',  XXXVI,  c,  d;  Roberts, 
'9.1-!  ph  3?!  b.  The  same  pattern  is  also  seen  in  Tularosa  Black-on-white,  Gladwin,  W.  and  H.  S.,  19;!, 
pi.  XXXVI, 

- Hough,  1903,  pi.  35,  b;  Glad  win  \\  . and  H.S.,  1931,  P--  XXXI 1 1 , « (on  the  closely  allied  Wingate 
Hlack-on-red) ; Roberts,  1932,  pi  3b, r/.  .Again  there  areTularosa  Black-on-white  affinities  (Kidder,  1924, 
pl-.l4,«)- 
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STAR- BOTTOM 

We  h ave  a number  of  fragments  bearing  what  are  evidently  parts  of  this  very 
characteristic  St.  Johns  Polychrome  design.  It  forms  the  decoration  of  our  one  whole 
bowl  (hg.  285,  a),  d'he  painting  starts,  in  all  the  examples,  at  a narrow  line  ( analogous 


Mg.  290.  St.  Johns  Polychrome  and  Heshotauthla  Polychrome.  F.xteriors  of  bowl 
sherds,  a-f:  St.  Johns  from  f orked  Fightning.  g-i:  Fleshotauthla  from  Pecos,  (^^idth  of  c, 
4-^'s  inches) 


to  the  upper  banding  line  of  the  true  band)  drawn  at  the  inner  edge  of  the  bevel  of 
the  rim.  Pairs  of  elaborate  interlocking  stalked  keys  in  black  and  hachure  form  the 
basis  of  a pattern  whose  angular  lower  priints  extend  into  the  bottom  of  the  bowl  to 
produce  a six-pointed  star  in  negative  or  reserv^ed  space.  A second  bowl,  from  Apache 
Countv,  .Arizona,  is  illustrated  for  comparison  (hg.  28 <,  /y).' 

* -See  al.so  Hough,  1903,  pi.  47,  <?. 
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ALL-OV^ER  PATTERN'S 

An  incomplete  specimen  is  decorated  with  a complicated  curvilinear  design  in 
black  and  hachure  (rtg.  2H6).  There  are  many  sherds  from  bowls  ot  the  same  general 
typed 


ELEMENTS  OE  INTERIOR  DECORATION 

l.ines  ol  two  sorts  appear:  the  hne  and  the  heavy.  Fine  lines  have  a normal 
width  of  almost  exactly  kie  inch;  their  principal  use  is  in  hatching.  Heavy  lines, 
such  as  the  stalks  of  kevs  and  the  black  parts  of  curvilinear  designs  are  from  to 
an  inch  wide,  d’hev  were  sometimes  painted  with  a single  stroke  of  the  brush,  some- 
times outlined  and  filled.  'Fhere  is  not  a dotted,  ticked,  or  stepped  line  in  the  whole 
collection  of  St.  Johns  Polychrome  sherds. 

Hatching  is  the  hallmark  of  the  ware.  .Almost  every  pattern  contains  some; 
many  consist  of  very  little  else  save  hatching  and  relatively  narrow  black  foils. 
I'he  hatching  is  made  up  of  the  above-mentioned  }{Q-'mch  lines  enclosed  by  bordering 
lines  of  the  same  or  a trifle  greater  weight.  The  spaces  between  the  lines  are  generally 
somewhat  wider  than  the  lines  themselves,  almost  never,  however,  as  much  as  twice, 
d'here  seems  to  have  been  an  attempt  to  run  the  hatching  obliquely  in  relation  to  its 
borders,  particularly  in  the  filling  of  straight  ribbon-like  fields.  Longitudinal  hatch- 
ing seldom  occurs  in  such  areas.  In  triangles  and  rectangles  the  lines  generally 
parallel  the  longest  side.  The  hatching  of  the  elongated  curving  fields  of  the  all-over 
patterns  was  a difficult  matter.  In  some  cases  the  decorator  has  attempted  to  keep 
her  lines  running  obliquely  as  the  curve  swings  (hgs.  286;  289,  r/);  in  others  she  has 
made  a radical  change  of  direction  within  the  area,  producing  a sort  of  herringbone 
effect  (hg.  288,  /).  Hatching  deserves  detailed  study,  for,  as  the  (iladwins  have 
shown,  its  different  stvles  have  definite  classihcational  value  and  mav  well  possess 
genetic  significance. - 

Hatched  elements  are,  in  this  collection,  invariably  opposed  to  solid  black  ones. 
The  figures  balance  each  other  and  usually  interlock,  as  in  the  case  of  curvilinear 
treatments  (hgs.  286;  288,  e),  keys  (hg.  288,  a)  and  particularlv  triangles  (hgs.  288, 
I?;  289,  k). 

Keys  are  both  hatched  and  black.  A characteristic  feature  of  the  St.  Johns 
Polychrome  key,  which  is  never  seen  in  the  Pecos  Glazes,  is  the  frequent  opening,  so 
to  speak,  of  the  head,  a triangular  space  being  reserved  behind  the  steps  (hg.  289, 
a,  e).  In  large  keys  this  tendency  is  carried  to  the  extreme  of  introducing  a second, 
smaller  key,  itself  containing  a little  negative  triana;le  (hg.  288,  a). 

•As  to  other  elements  we  have  scant  information.  Triangles,  of  course,  are 
plentiful,  arranged  as  a rule  in  series  along  lines.  Rectangles,  ordinarily  hatched, 
hll  the  interspaces  between  large  solid  keys  (hg.  288,  a).  Black  Checkerboarding 
is  seen  in  but  one  sherd;  it  is  of  the  oblique  varietv  (hg.  289,  g). 

’ See  also  Hough,  19OJ,  pi.  46,  i;  Gladwin  \V.  and  H.  S.,  1931,  pi.  XXX\’II,  i;  Roberts,  1932,  ]il. 
38,  (i. 
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The  designs  applied  to  the  outsides  of  the  St.  Johns  Polychrome  bcjwls  trom 
Forked  Lightning  are  in  white  lines  quite  uniformly  >16  ot  an  inch  in  width.  Never 
are  they  much  less  than’ Tf  ot  an  inch;  the  broadest  measure  nearly  jN  inch.  The 
weight  of  these  lines  is  stressed  because  it  constitutes  one  of  the  important  differ- 
ences between  St.  Johns  Polychrome  and  another  ware,  Heshotauthla  Polychrome, 
which  will  be  discussed  below.  Large  bold  hgures  are  scrawled  dashingly  about  the 
upper  parts  of  the  bowl:  series  of  lines  bent  at  right  angles  (hg.  288,  e'),  series  of 
zigzags  (fig.  290,  a),  interlocking  double-ended  keys  producing  a current  effect 
(hg.  288,  (Y'),  current  volutes  (part  of  such  an  arrangement  probably  appears  in  hg. 
290,  />j;  stepped  lines  made  by  offset  dabs  of  the  brush  are  often  worked  into  the 
patterns  (hgs.  285,  a';  288,/').  Very  rarely  there  is  incorporated  an  element  in  black 
(hg.  290,/). 

ST.  JOHNS  I’OITCHROMF  WFFH  SUB-(iLAZE  PAIN'F 

At  Forked  Lightning  ruin  there  were  found  nineteen  sherds  indistinguishable 
from  the  material  just  described  save  for  a slight  vitrihcation  of  their  deep-black 
paint.  In  no  case  is  any  whole  line  lustrous;  the  glazed  effect  seems  to  be  conhned  to 
those  parts  of  lines  where  the  paint  was  most  thickly  applied;  and  even  there  it  is 
weak  and  “varnishy.”  Miss  Shepard  tested  four  specimens  of  this  paint  micro- 
chemically  for  lead,  iron,  copper,  and  manganese.  A faint  test  for  lead  was  obtained 
from  three  only  after  they  had  been  treated  with  hydrofluoric  acid.  I'he  fourth 
sample  gave  no  test  for  lead.  Iron  was  present  in  all  four.  Copper  was  found  in  the 
three-sherd  test  for  this  element.  Manganese  was  found  in  only  one  sample  which 
also  contained  the  other  three  elements. 

The  sub-glaze  pottery  was  evidently  contemporaneous  with  dull-paint  St. 
Johns  Polychrome,  for  it  was  found  with  the  latter  to  the  bottom  of  the  stratigraphic 
tests  at  Forked  Lightning  (Vol.  I,  pp.  30-34,  footnotes).  Whether  it  is  an  accidental 
variant,  or  whether  it  is  a distinct  sub-type  which  had  a separate  place  of  origin  is 
unknown.  In  either  case  it  is  of  interest  as  bearing  the  earliest  known  approach  to 
glaze  upon  any  Southwestern  red  pottery.  It  should  probably  be  considered  the 
prototype  of  Heshotauthla  and  Pinedale  Polvchrome. 

•A  single  sherd  is  of  the  same  general  nature  as  the  above  except  that  the  white 
exterior  decoration,  instead  of  being  in  broad  brushwork,  is  composed  of  somewhat 
narrower  (j/^  to  inch)  lines  forming  a current  pattern  of  interlocking  double- 
ended,  open-headed  keys  emphasized  by  narrow  lines  of  semi-lustrous  black  paint 
(hg.  288,  c').  'Fhis  specimen  seems  clearly  to  foreshadow  Heshotauthla  Polychrome 
(see  p.  363). 

ST.  JOHNS  POIA'CffROMK  FROM  PFCOS 

(Jnly  six  fragments  of  this  ware  came  to  light  during  all  the  excavations  at  the 
mam  Pecos  ruin:  four  dull-pamt  and  two  with  faint  sub-glaze;  the  latter  emanated 
from  one  of  the  tests  in  the  Idaza  of  the  North  Ouadrangle  (Vol.  I,  p.  18).  Two  of  the 
dull-paint  specimens  are  from  general  digging,  the  other  two  were  found  in  Black- 
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on-white  deposits  in  the  Plaza.  They  differ  in  no  way  from  the  Forked  Lightning 
material,  save  that  one  of  the  dull-paint  sherds  bears  crosshatching  (fig.  289,  i).  As 
Mr.  Amsden  states  in  Vol.  I (p.  18),  the  occurrence  of  these  few  pieces  does  not 
prove  that  the  ware  was  contemporaneous  with  Pecos  Black-on-white;  they  may 
well  be  bits  of  treasured  heirlooms,  or  they  might  have  been  picked  up  in  ancient 
times  at  Forked  Lightning.  It  is  also  possible  that  there  was  a small  village  of  Forked 
Lightning  date  somewhere  on  the  Pecos  mesa,  which  was  never  reached  by  our 
excavations;  I have,  indeed,  seen  sherds  on  the  surface  south  of  the  Mission  that 
lead  me  to  suspect  the  former  presence  of  an  early  settlement  in  that  vicinity. 


HFSHOTAUTHLA  POLYCHROME 

I'he  above  name  is  suggested  for  a ware  found  sparingly  in  the  Black-on-w'hite 
deposits  at  Pecos,  as  well  as  at  Rowe  and  Dick’s  ruin,  nearby  sites  of  very  late 
Black-on-white  times;  it  does  not  occur  at  Forked  Lightning,  although  the  single 
sherd  illustrated  in  figure  288,  c is  apparently  a prototype. 

Heshotauthla  Polychrome  is  a red  pottery  which  appears  in  the  form  of  bowls, 
bowl-and-handle  ladles,  and  presumably  ollas.  The  bowls  are  characterized  by 
interior  decoration  in  glaze  and  exterior  decoration  in  matte  white  often  supple- 
mented by  glaze.  The  ware  is  akin  to  Pinedale  Polychrome,  but  there  seem  to  be 
sufficient  differences  to  justify  at  least  a tentative  segregation.’  It  centers,  ap- 
parently, in  the  Zuni  country.  1 have  no  information  as  to  its  geographical  range. 
Its  date  can  only  be  inferred.  I'hat  it  is  later  than  St.  Johns  Polychrome  is  proved 
by  its  occurrence  at  Pecos,  Dick’s  ruin,  and  Rowe,  all  of  which  were  occupied  after 
Forked  Lightning  had  been  abandoned.  But  it  is  so  similar  to  St.  Johns  Polychrome 
that  it  may  reasonably  be  considered  as  directly  deriveci  therefrom.  If  so,  the  differ- 
ence in  age  is  probably  not  great.  St.  Johns  Polychrome  was  in  use  during  the  early 
part  of  the  13th  Century,  thus  Heshotauthla  Polychrome  might  well  date  from  the 
middle  to  late  1200s.  I'his  frankly  guesswork  dating  will  of  course  have  to  be 
checked  by  technological,  typological,  stratigraphic,  and  dendrochronological 
research  in  the  Idttle  Colorado  drainage.  Xo  Pinedale  Polychrome  or  Four-mile 
Polychrome  has  yet  come  to  light  in  the  Pecos  Valley. 

•About  forty  sherds  turned  up  at  the  main  Pecos  ruin.  Most  of  those  which 
could  be  placed  stratigraphically  emanated  from  pure  Black-on-white  deposits;  a 
few  were  found  in  Glaze  I refuse.  There  is  thus  a possibility  that  there  was  an  overlap 
of  Heshotauthla  Polychrome  and  Glaze  I,  but  if  so  it  was  probably  short,  for  no 

’ Pinedale  Polychrome  was  named  and  described  bv  Haurv  (Haurv  and  Hargrave,  1931,  pp.  64- 
68;  Haurv,  1931,  pp-  41, 42):  Heshotauthla  Polychrome  has  not  as  yet  been  described,  but  color  plates 
ot  several  bowls  may  be  seen  in  Fewkes,  1909,  pis.  IV,  4,  V.  .A  large  collection  of  pottery  from  the 
type  site,  which  lies  about  fifteen  miles  east  ot  Zuni,  is  in  the  Peabody  Museum  ot  Harvard.  Heshotau- 
thla Polychrome  differs  from  Pinedale  Polychrome  in  having  simple,  current  white  exterior  designs, 
instead  ot  more  elaborate  exterior  embellishments  which  often  take  the  form  ot  repeated  units  in  white- 
bordered  glaze  (ct.  the  description  and  illustrations  in  Haury  and  Hargrave,  1931,  pp.  64-68 — particu- 
larly fig.  19 — with  the  above-mentioned  illustrations  in  Fewkes,  1909). 
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(ilaze  I appeared  either  at  Dick’s  ruin  or  at  Rowe,  where  Fleshotauthla  Polychrome 
had  approximately  the  same  frequency  as  in  the  Black-on-white  beds  at  Pecos.' 
d'he  following  brief  description  is  based  on  the  material  from  all  three  sites. 


(JEXKRAl . CHARACTER ISTI CS 

I he  ware  is  three-color:  dark  glaze  and  matte  white  paint  on  red  backgrounds. 
The  best  diagnostic  is  the  exterior  decoration  of  bowls  in  narrow  white  lines.  The 
interior  designs  in  glaze  are  simpler  than  those  of  St.  Johns  Polychrome.  Only  bowls 
occur  at  l^ecos.  d'he  slip  is  relatively  uniform  in  color,  the  range  being  almost 
exactly  the  same  as  in  (ilaze  1 Red.  d'he  pallid  orange-reds  of  St.  Johns  Polychrome 
are  not  seen. 

d'he  slip  is  usually  a heavy  coat,  easily  distinguishable  in  section  to  the  naked 
eye.  It  is  smoothly  finished,  but  not  polished.  Fine  crackling  is  present  on  almost 
every  piece.  .A  few  sherds  bear  an  extremely  thin,  usually  uncrackled  slip,  d'hese 
pieces  are  in  other  ways  (color  and  fracture  of  paste,  nature  of  glaze)  very  similar 
to  Glaze  1 Red.  I'he  glaze  lines  upon  the  run  of  the  sherds  are  generallv  poorly  taken, 
although  there  are  examples  of  high  luster;  the  latter  are  deep  black,  brownish  where 
thin,  d'he  less  well  vitrified  glazes,  which,  indeed,  are  often  not  taken  at  all  save  in 
places  where  the  paint  was  most  thickly  applied,  have  a dull,  greenv-black  color, 
which  is  so  characteristic  that  m the  held  I several  times  correctly  identihed  speci- 
mens before  turning  them  over  and  seeing  their  tell-tale  white  exterior  decoration. 

M iss  Shepard  has  supplied  the  following  notes: 

“d'he  paste  supierhcially  resembles  that  of  St.  Johns  Polychrome,  but  appears 
medium  rather  than  coarse  textured  and  in  the  half-dozen  sherds  examined  fully 
oxidized  pastes  are  much  more  common  than  in  St.  Johns  Polychrome,  as  is  also  an 
orange  paste,  i \ "c.  Petrographic  examination  shows  that  the  sherd-tempered  paste 
of  most  specimens  is  distinguished  by  minor  inclusions  of  irregular  and  distorted 
aggregates  of  mica  evidently  derived  from  a schist.  One  sample  of  glaze  was  analyzed 
spectrographically  by  Dr.  F..  G.  Zies  of  the  (jeophysical  Laboratory,  d'he  spectra  of 
lead  and  copper  are  strong.  Aluminum,  if  present,  is  supressed  by  the  large  amount 
of  lead.  Manganese,  if  present,  is  so  in  slight  amount,  d'itanium,  silver,  and  zinc 
are  present.  Compared  with  a typical  specimen  of  (daze  I Red  tested  by  the  same 
?nethods  the  lead  lines  are  considerably  stronger.- 

BOWl,  SHAPE 

Although  we  have  no  sherds  sufficiently  large  to  permit  even  restored  drawings, 
it  is  obvious  that  the  v^essel  was  of  the  same  general  form  as  the  St.  Johns  Polychrome 
bowl  (hg.  285)  with  point  of  greatest  diameter  well  below  the  rim.  Diameters  ran 
from  7 to  ) I inches,  8-  to  9-inch  bowls  seeming  to  have  been  most  common,  d'he 
r/w  is  invariably  direct:  there  is  no  trace  of  thickening  or  thinning,  nor  even  the 
faint  hint  of  outcurve  noticeable  in  some  St.  Johns  Polychrome  rims.  I he  lip  is 
normally  rounded;  only  squarish  in  the  pieces  which,  as  mentioned  above,  somewhat 

' I have  since  found  four  probably  (ilaze  I Red  sherds  in  the  Rowe  Collection. 

'■*  See  note  on  p.  387. 
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resemble  Glaze  I Red.  .A  mere  suspicion  of  bevel  is  occasionally  seen  cf.  hg.  28~,  a). 
Vessel  walls  are  from  3^  to  of  an  inch  thick. 

BOWL  INTERIOR  DECORATION 

The  pieces  are  so  small  that  no  classification  is  possible.  Bands  would  appear  to 
have  predominated.  They  are  set  close  below  the  rim  which  bears  no  ornament). 


Fig.  291.  Heshotauthla  Polychrome,  a-f:  E'.xteriors  cf  bowl  sherds,  g,  i:  Interiors  of 
bowl  sherds.  h,j:  Decorations  from  exteriors  of  bowl  sherds.  Shading  represents  white  paint, 
black  represents  glaze.  (13) 


The  heavy  upper  framer  of  Glaze  I is  absent,  the  pattern  starting  with  a single, 
usually  narrow,  banding  line  and  terminating  similarly  below.  Xo  case  of  paneling 
can  be  made  out.  One  gains  the  impression  that  such  current  designs  as  are  illus- 
trated in  figure  291,^,  /,  were  often  used.  Hatching  is  certainly  much  less  in  evidence 
than  in  St.  Johns  Polychrome,  nor  is  it  so  regularly  opposed  bv  balancing  black 
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fields;  it  is,  on  the  other  hand,  more  frequent  than  in  Glaze  I Red.  HatchiniJ;  lines 
are  to  ^2  inch  in  width,  d'here  are  no  curvilinear  elements  on  the  sherds 

collected. 

HOWL  EXTERIOR  DECORATION 

'Fhe  most  striking  difference  between  the  exterior  decoration  of  Heshotauthla 
Polychrome  and  St.  Johns  Polychrome  lies  in  the  width  of  the  white  lines.  Those  of 
St.  Johns  are  broad  to  E2  inch),  while  the  Heshotauthla  lines  normally  measure 
only  about  j/g  of  inch,  very  seldom  over  3/;  there  are  examples  as  narrow  as  Tg  of 
an  inch.  The  white  paint,  too,  has  a different  appearance;  it  seems  to  bite  better  into 
the  slip,  is  less  chalky,  anci  cioes  not  wear  away  so  easily,  d'hese  good  qualities  are 
counterbalanced  by  loss  of  brilliancy,  the  Heshotauthla  paint  being  grayer  and  often 
finely  crackled. 

Whole  p')atterns  cannot  be  recovered  from  the  very  fragmentary  specimens. 
I'he  commonest  arrangement  seems,  however,  to  have  been  a band  1 to  2 inches 
wide,  set  close  below  the  rim  (hg.  291,  a-e).  It  was  often  paneled,  each  panel  being 
crossed  from  one  upper  corner  to  the  opposite  lower  corner  bv  an  oblique  line  or 
lines,  d'he  resulting  triangular  spaces  were  usually  filled  by  unstalked,  open  key 
figures,  their  steps  drawn  with  a wavy  brush-stroke.  A bar  of  glaze  was  often  intro- 
duced between  the  paneling  lines  (hg.  291,  e)  or  between  the  oblique  lines  which 
subdivide  the  panel  (7).  Coarse  cross-hatching  employed  to  hll  triangular  areas 
pendent  from  a line  close  under  the  rim,  is  observable  on  several  pieces  ( / ) . I n certain 
instances  the  glaze  slightly  overruns  the  white  paint  and  it  is  probable  that,  as  in 
h'our-mile  Polychrome, ^ it  was  always  applied  last.  .Although  there  is  one  sherd 
bearing  a current  pattern  of  interlocking  open-headed  keys  with  wavy  line  steps 
(hg.  291,  //),  and  there  are  one  or  two  others  with  parts  of  what  might  well  have  been 
the  same  sort  of  thing,  this  device  is  apparently  somewhat  rarer  in  the  Pecos  Valley 
material  than  it  is  upon  the  bowls  from  Heshotauthla,-  which  in  most  other  respects 
our  specimens  so  closely  resemble. 


CAS.AS  GRANDES  POLYCHROME 

•A  single  small  fragment  (hg.  283,  k)  probably,  but  not  certainly,  assignable  to 
this  ware,  was  found  at  Loma  Eothrop,  a ruin  on  the  west  bank  of  the  Arroyo  del 
Pueblo,  a half-mile  or  so  northwest  or  Pecos. 

Casas  Grandes  Polychrome  focuses  in  the  Casas  Grandes  valley  of  northwestern 
Chihuahua,  with  extensions  southward  into  the  Babicora  country,  and  westward 
into  the  Sierra  Madre.  It  is  commonly  found  in  contemporary  sites  of  more  northern 
cultures  along  the  international  border  in  New  Mexico,  in  the  El  Paso  region,  and 
in  the  southeastern  corner  of  Arizona;  it  becomes  rarer  with  increasing  distance  from 
the  focus. 

' Haury  and  Hargrave,  1931,  p.  Eewkes,  1909,  pi.  Y 

■'*  Chihuahua  pottery  is  described  in  Kidder,  1916,  1924;  Carey,  1931.  The  most  recent  contribu- 
tions are  by  Brand  (1935),  and  Sayles  (193b)  who  discuss  distributions  and  name  various  types. 
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Although  the  age  of  Casas  Grandes  Polychrome  is  not  accurately  known,  it  is 
evident  that  its  life  extended  well  into  the  Regressive  Pueblo  period  as  cross-hnds 
serve  to  indicate  approximate  contemporaneity  with  Gila  Polychrome,  while  it  is 
surely  later  than  Mimbres  Black-on-whited 

The  Foma  Lothrop  sherd  is  from  the  body  ot  an  olla.  The  slip  is  a warm  yellow, 
the  paint  is  dark  brown.  Although  the  piece  is  two-color,  it  is  very  small,  and  red 
elements  of  design  might  well  have  been  present  on  other  parts  ot  the  vessel.  The 
color  ot  slip  and  paint,  as  well  as  the  tine  lines  ot  the  decoration,  lead  me  to  believe 
that  it  belongs  to  Brand’s  Casas  Grandes  type.  Positive  identification  would,  how- 
ever, be  unsafe. 

L’nrecognized  as  intrusive  at  the  time  ot  its  discovery,  the  specimen  did  not 
come  to  notice  until  the  sherds  trom  general  digging  were  washed.  This  is  less  un- 
tortunate  than  would  have  been  the  case  had  it  turned  up  unlocated  at  Pecos,  tor 
Foma  Fothrop  was  only  occupied  tor  two  rather  briet  periods:  first,  during  early 
Black-on-white  times,  apparently  contemporaneously  with  Forked  Fightning;  and 
again  about  the  middle  ot  Glaze  I (Glaze  I Yellow  was  in  tull  swing,  but  there  was  no 
hint  ot  Glaze  IF.  The  piece  might  have  emanated  trom  either  of  these  two  horizons, 
but  as  most  of  our  work  was  in  the  later  deposits,  and  as  Casas  Grandes  Polychrome 
is  ot  the  Regressive  Pueblo  period,  the  likelihood  is  strong  that  the  bit  in  question 
actually  lay  in  Glaze  I debris.  At  any  rate,  it  cannot  postdate  that  horizon.  Chrono- 
logical linkage  between  the  Glaze  I period  at  Pecos  and  the  Casas  Grandes  Poly- 
chrome period  ot  Northern  Chihuahua  may  accordingly  be  evidenced  by  the  sherd 
in  question.  But  uncertainty  as  to  its  exact  prov^enience  at  I.oma  Fothrop,  and  some 
doubt  even  as  to  identification,  torce  one  to  rate  the  find  as  no  more  than  interesting 
and  suggestive.  More  reliable  data  emanate  trom  Chihuahua.  At  Corralitos,  Carey 
took  trom  the  upper  strata  ot  a rubbish  heap  five  sherds  which,  trom  his  description, 
would  appear  to  be  Rio  Grande  Glaze  F- 


JKDDITO  BFACK-ON-YKFFOW,  SIRY.ATKI  POFYCHROMK 

Of  these  two  Hopi  wares,  165  sherds  came  to  light  at  Pecos.  Mr.  F.  1..  Hargrave, 
who  has  kindly  examined  I40  ot  them,  states  that  88  are  Jeddito  Black-on-yellow 
or  undecorated  pieces  ot  Sikyatki  Polychrome;  and  that  :;2  are  surely  Sikyatki 
Polychrome. 

Jeddito  Black-on-yellow,  the  earliest  ot  the  fine  Hopi  wares,  is  characterized 
by  close-grained,  cream-colored  to  yellow  paste,  apparent  lack  of  temper,  and  lack 
of  slip;  the  decoration  is  in  brownish-black  paint.  It  centered  in  the  Hopi  region, 
but  was  widely  disseminated  in  trade. ^ It  was  succeeded,  or  rather  developed  into, 
Sikyatki  Polychrome,  which  technologically  was  very  similar;  but  whose  designs 
were  enriched  by  the  addition  of  red  as  well  as  by  stippling  and  by  incising  through 
the  paint.  Sikyatki  Polychrome  also  centered  in  the  Hopi  region,  and  was  likewise 
extensively  exported. 

* Kidder,  1924,  p.  103;  Cosgrove,  1932,  p.  1 10. 

^ Hargrave,  1932,  p.  29. 


- Carey,  1931,  Table  5,  p.  333. 
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1 he  specimens  from  Pecos  will  not  be  studied  in  the  present  paper  because, 
according  to  Mr.  Hargrave,  they  are  indistinguishable  from  the  material  found  at 
the  Hopi  ruins,  which  has  been  so  admirably  illustrated  bv  Fewkes  and  Hough,'  and 
which  presumably  will  soon  receive  descriptive  treatment  bv  Mr.  Hargrave  himself.- 
Our  present  interest  in  the  two  wares  lies  in  their  chronological  implications. 

'I'he  general  outlines  of  the  Hopi  ceramic  sequence  are  clear.  I'he  Hlack-on- 
white  wares  of  the  Developmental  and  Great  Pueblo  periods  were  succeeded,  toward 
the  close  of  the  Great  Pueblo  period,  by  Jeddito  Black-on-orange;-''  Jeddito  Hlack- 
on-yellow  followed,  then  Sikyatki  Polychrome,  .-\w-otobi  Polychrome,  Mishongnovi 
Polvchrome,-*  and  finally  Hano  Polychrome,  which  is  made  today.-"’  Of  these,  only 
jeddito  Black-on-yellow  and  Sikyatki  Polychrome  have  been  collected  at  Pecos. 
Neither  was  ever  found  in  a pure  Glaze  I deposit.  I'he  oldest  ciefinitely  placeable 
sherd  is  a Jeddito  Black-on-yellow  fragment  from  Cut  6,  Text  XII,  a laver  pre- 
ponderatingly  Glaze  I,  but  containing  a strong  representation  of  Glaze  II  and  a 
little  Glaze  III.*’  Most  of  our  specimens  were  from  general  digging  in  Glaze  III  and 
Glaze  I\  rubbish,  one  unmistakable  Sikyatki  Polychrome  piece  was  in  the  pure 
Glaze  I\'  debris  in  the  \\  est  Terrace  cistern."  .A  few  pieces  occurred  in  Glaze  strata 
(early  materials,  however,  often  appeared  in  late  refuse). 

Jeddito  Black-on-yellow,  according  to  Hargrave,  originated  about  iqoo  .A. I).-'' 
This  dating  is  supported  bv  Haurv’s  find  of  a Jeddito  bowl  in  a burial  at  Pinedale 
which  also  contained  two  Pinedale  Polychrome  vessels  (1290-1300)."  How  long  it 
persisted  before  taking  on  the  characters  which  mark  the  change  to  Sikyatki  Poly- 
chrome is  not  clear,  but  Haury  implies  that  it  was  still  in  existence  as  late  as  1400; 
he  also  implies  that  Sikyatki  Polychrome  came  into  use  about  1450.'*’  Sikyatki 
Polychrome  probably  survived  until  the  early  1600s. 

If  Jeddito  Black-on-yellow'  indeed  originated  as  early  as  1300,  its  apparent 

’ Fewkes,  1898,  Hough,  1903. 

^ The  onlv  aberrants  in  the  Pecos  collection  ot  Hopi-tvpe  herds  are  a dozen  fragments  whose  sur- 
faces show  bright  flecks,  apparently  of  iron  pyrites.  These,  Mr.  Hargrave  writes,  are  not  seen  on  vessels 
from  the  Hopi  country.  There  is  also  a fragment  of  a terraced  prayermeal  bowl,  a form  not  found  at  the 
Hopi  ruins,  according  to  Mr.  Hargrave,  until  historic  times. 

Hargrave,  1932. 

"*  It  is  interesting  to  note  that  no  certainly  identifiable  .Mishongnovi  Polychrome  has  been  found 
at  Pecos,  although  several  fragments  of  the  contemporaneous  Zuhi  Polychrome  have  come  to  light 
(see  p.  374). 

^ The  name  .Awatobi  Polychrome  is  tentatively  suggested  for  the  degenerate  pottery  found  at 
Hopi  sites  occupied  during  the  period  of  Spanish  influence  (1636-1680).  Bunzel  (1929,  p.  79)  provides 
an  excellent  description  of  this  ware,  which  she  calls  “Mission”  (my  substitution  of  the  name  .Awotobi 
is  in  conformance  with  the  system  of  nomenclature  at  present  in  \-ogue).  Mishongnovi  Polychrome  was 
made  at  the  Hopi  towns  during  the  19th  Century  (the  ceramics  of  the  i8th  Century  are  still  unknown). 
Hano  Polychrome  is  an  archaistic  ware.  In  i89<:  Nampevo,  a Tewa  woman  of  Hano,  began  to  imitate 
the  vessels  then  being  recovered  bv  P'ewkes  from  the  prehistoric  pueblo  of  Sikyatki.  Her  product, 
which  was  much  more  beautiful  than  the  typical  Hopi  pottery  of  the  period,  sold  readily  to  tourists  and 
curib  dealers;  other  potters  copied  her  methods  and  in  a few  years  the  new  style  became  dominant  (see 
Bunzel,  1929,  p.  80,  who  calls  the  ware  “Contemporary”). 

® Kitlder,  M.  .A.  and  .A.  1917,  graph,  fig.  55.  ' Kidder,  1924,  p.  26. 

” 1932,  p.  29  and  chronological  chart,  pi.  \T1I.  * Haury  and  Hargrave,  1931,  P-  7‘- 

Haurv  and  Hargrave,  1931,  p.  42. 
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absence  from  Glaze  I deposits  at  Pecos,  which  were  probably  laid  down  during  the 
14th  Century,  can  only  be  accounted  lor  by  lack  of  contact  w’ith  the  Hopi  country. 
Our  specimens  of  the  ware  associated  with  Glazes  II  (?)  and  III  are  probably  late 
ones,  dating  probably  from  the  15th  Century.  The  Sikyatki  Polychrome  found  with 
Glaze  IV  serves  to  date  that  ware  after  1500. 

I handled  the  Hopi  pottery  found  at  Pecos  very  stupidly.  I did  not  realize, 
when  the  rubbish-heap  investigations  of  1915,  1916,  and  1920  were  being  carried  on, 
that  tw'o  types  (Jeddito  Hlack-on-yellow,  Sikyatki  Polychrome)  were  involved; 
mv  separation  of  them  not  having  been  made  until  I excavated  at  the  Hopi  ruins 
in  1923.  I therefore  lumped  them  both  as  “Hopi”  in  my  held  notes,  carefully  record- 
ing where  they  occurred  and  their  associations  with  Pecos  Glaze  types,  but  (and 
this  is  where  the  inexcusable  blunder  was  committed)  not  cataloguing  the  individual 
sherds.  The  result  is  that  I have  a large  number  of  Jeddito  and  Sikyatki  material, 
but  almost  no  information  (save  that  provided  by  the  relatively  few  specimens 
found  in  stratigraphic  tests)  as  to  where  any  given  piece  w'as  found.  The  moral  is 
obvious. 


SAX  Iv A W I B LAC  K-OX-C R EA N I 

The  single  surely  identiriable  specimen  from  l^ecos  occurred  in  a deposit  so 
badly  disturbed  by  graves  that  stratigraphic  assignment  was  impossible. ‘ 

d'he  recognition,  naming,  and  description  of  this  ware  are  due  to  Mera.-  \\ith 
its  separation  from  Biscuit,  which  it  much  resembles,  I am  thoroughly  in  accord; 
and  I also  believe  Mera  to  be  correct  in  considering  it  transitional  between  Biscuit 
and  Tewa  Polychrome.  The  influence  upon  its  development  which  Mera  postulates 
to  have  been  played  by  Potsuwi'i  Incised  (see  p.  370),  is  to  my  mind  less  certain, 
although  its  thinness  and  the  form  of  the  olla-rim  both  suggest  the  latter  ware.-’^ 
Diagnostic  traits  are  the  just-mentioned  thinness,  lacv  black  decoration,  warm- 
colored  yellowish  paste,  finely  crackled  slip,  d'.he  Pajarito  Plateau  seems  to  have 
been  its  homeland;  Mera  states  that  it  is  especiallv  common  at  Sankawi  and  Tschi- 
regi.  He  equates  it  chronologically,  on  the  evidence  of  surface  finds,  with  his  Glaze 
periods  D and  E (approximating  Pecos  Glaze  \'). 

'I'he  Pecos  piece  is  from  the  neck  of  an  olla  (hg.  292);  the  finely  crackled  slip, 
which  runs  just  to  the  edge  of  the  bevelled  rim,  is  a grayed  white,  decoration  is  in 
slightly  slaty  black  paint;  the  surfaces,  within  and  without  are  excellently  finished; 
the  wall  is  only  i/g  'f^^h  thick.  All  in  all,  it  corresponds  extremely  closely  to 

Mera’s  excellent  description. 

' Miss  Shepard  has  called  my  attention  to  tour  sherds  from  general  digging  which  1 originally 
classified  as  Biscuit  B,  but  which  both  she  and  Dr.  Mera  consider  Sankawi  Black-on-cream  (three  are 
illustrated  in  fig.  283,  m-o).  Their  decoration,  however,  conforms  exactly  to  Biscuit  B standards.  It  will, 
indeed,  always  be  difficult  or  impossible  to  draw  anv  sharp  dividing  line  between  the  two  wares,  tor  the 
one  obviously  developred  very  slowlv  from  the  other  (see  remarks  on  the  gradual  “yellowing”  of  Biscuit 
B — \ol.  I,  p.  105).  One  of  the  above-mentioned  tour  sherds  was  illustrated  in  \ ol.  1 (hg.  52,/)  as  exem- 
plifying the  latest  form  of  Biscuit  B rim. 

' (93^- 

^ See  also  Miss  Shepard’s  remarks,  p.  4'^7. 
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rScMiLT  un I'll acca hie  srranuraphicallw  our  sju-cimen  has  no  chronolou-jcal  siL'ni- 
hcance.  Bur  its  idcnnry  uirh  shcnls  nLiured  h\-  Mera  from  ruins  on  the  Paiariro 
Plateau  makes  ir  seem  likelv  rhar  ir  u as  hrouadir  from  one  of  rhose  sires;  and  if  he 
Is  correct  m helie\  inir  that  some  of  them  existed  until  after  the  k'onquest  in  spite 
of  the  fact  that  pueblos  un  the  Plateau  seem  to  ha\  e escaped  the  careful  recordinti 
of  the  Spanish  e\j''lorers  and  settlers  , its  importation  ma\-  dare  from  the  late  Oith 
or  earlv  i“th  k'entur\ . 1 his  is  approximateh'  the  period  to  \shich  the  ware  is 

ass’Lmahle  on  sr\hsric  grounds,  for  it  seems  certainlv  to  ha\  e been  de\eloped  from 
Hiscuir,  uhich  was  without  much  question  still  beiiiLf  made  in  the  north  as  late  as 
itt:;  and  equalK'  certainh'  to  be,  in  part  at  least,  ancestral  to  d'eu  a Polychrome, 
which  probabK  came  into  fashion,  also  in  the  north,  between  iw;o  and 


poTsl  WPl  IVClsH) 

rwen‘\'-two  sherds  were  found  at  Pecos;  all  those  whose  strariLfraphic  position 
couhi  be  ascertained  came  from  (da/e  l\  refuse.  I he  rarit\'  of  the  ware  is  exidenced 
b\  the  fact  that  ikc  a sinyde  piece  came  to  hudit  in  an\-  one  of  the  manv  straticmaphic 

P'ltsuw;':  Incised  was  so  named  bv  Mera.'  Before  that  time  it  had  been  known 
as  Incised  ware.  Its  diagnostics  are:  '_ma\-  color;  incised,  rectilinear  patterns;  almost 
exclusi\e  restriction  to  olhis.-'  Its  ranpe  has  not  vet  been  delimited  with  accuracx , 
but  It  seems  to  occur  most  abundantK'  at  those  sites  on  the  Paiarito  Plateau  and 
m the  Chama  drainage  which  are  characterized  b\  a preponderance  of  Biscuit  B. 
Nlera  present"  Lau  d cwidence  that  it  postdates  Biscuit  .A  and  (daze  (.'  earlv  (daze 

Ml 


Me'...  I V-:. 

■ riu  e.ir!;-,':  :: i'.j-r'.us  e-.  • • I'v-c,]  \oirc  i"  ,i  ,ir.i\MnL:  ft  ,i  ->1utU  tr.im  .Al'ujuiu,  Nc'.'. 

McxX’  H I : ; Meu  L-r:  nLUire- .1  i.ir  pi.  X I ; .i  "horr  Uc'cr:  prion  .ippe.ir- in 

K'  ;.a".  : (]'■.  p.  : rL'iirc"  "to  c'.il  \t"el"  ,tn,i  prc"e’'.r"  ,i  \ .ihi.il'le  "ltic"  i>t  iie"ip'n"; 


Fig.  293.  Potsuwi’i  Incised  (a-e)  and  sherds  of  other  wares  show- 
ing corrugation  (f-k).  (Width  ol  I?,  4^  inches) 
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The  Pecos  fragments  are  all  small  and  all  from  the  bodies  of  ollas.  d’heir  occur- 
rence at  Pecos  serves,  of  course,  chronologically  to  equate  the  local  Glaze  deposits 
with  many  ruins  on  the  Pajarito  plateau  and  in  the  Chama  country.  Datable  wood 
from  some  of  those  sites  will  doubtless  eventually  come  to  light,  thus  accurately 
fixing  the  Glaze  l\"  peridd  of  Pecos. 

Miss  Shepard  examined  eight  sherds  microscopically.  She  states; 

“ b'ive  of  the  eight  specimens  are  tufb  tempered.  Their  paste  is  very  finegrained. 
Three  of  these  are  exceptionally  well  smoothed  on  the  interior  and  the  surface  has  a 
characteristic  scintillation  from  minute  flakes  which  superficially  resemble  mica. 
Microscopic  examination,  however,  shows  that  they  are  actuallv  Hat  Hakes  of  tuH 
pressed  parallel  to  the  surface.  I'his  peculiarity  is  due  therefore  to  the  form  of  the 
tuff  as  well  as  to  meticulous  smoothing.  Four  sherds  show  remnants  of  a micaceous 
slip,  d hree  sherds  are  sand  tempiered,  medium  to  coarse  grained,  with  a few  very 
coarse  grains;  they  are  moderatelv  to  heavily  tempered.  I'hese  sherds  are  readily 
distinguished  from  the  tuff  tempered  specimens  by  paste  and  surface  texture.  One 
has  a micaceous  slip,  and  the  incised  lines  are  well  executed  with  a round-tipped 
instrument.  I'he  other  two  are  carelesslv  scratched  with  a narrow-pointed  instru- 
ment. ” 
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GO B K R \ A DO R I"( ) I C H R O M K 

A small  olla  (fig.  294)  was  found  near,  but  not  in,  a cache  of  ceremonial  material 
discovered  in  Room  30,  one  of  the  chambers  on  the  west  side  of  the  North  Oua- 
drangle  at  Pecos. 

Gobernador  Polychrome  was  identified  in  1912  by  the  present  writer,  who 
collected  a series  of  sherds  at  ruins  of  evidently  historic  date  in  Gobernador  Canyon, 
a southern  tributary  of  the  San  Juan  in  Rio  Arriba  County,  New  Mexico.^  Subse- 
quent explorations  by  Morris  have  shown  that  this  is  the  home  of  the  style,  and 
have  resulted  in  acquirement  of  a most  interesting  series  of  vessels  to  be  described 
in  a forthcoming  paper,  d'he  pottery  was  apparently  made  by  Pueblo  refugees  who 
settled  in  northern  New  Mexico  after  the  Revolt  of  1680,  and  who  seem  to  have 
lived  there  for  a relatively  brief  period.  Its  diagnostic  traits  are:  extremely  hard- 
fired  paste,  often  black  in  color;  kiln-warped  walls  with  bubble-like  excrescences; 
flushed  yellow  slip;  decoration  in  matte  red  and  brownish  black. 

The  Pecos  specimen  is  unquestionably  of  the  Gobernador  type.  It  is  a small- 
mouthed olla  of  the  wide-shouldered  Hopi  shape:  orifice,  4 inches;  greatest  diameter, 
io^;  height,  yJ/2.  The  piece  was  badly  warped  in  firing;  the  paste  is  black;  many 
parts  of  the  surface  roughened  by  hre-bloating.  The  base  is  slipped  a light,  the  upper 
body  a darker,  red.“  A black-bordered  yellow  stripe  encircles  the  shoulder;  a nar- 
rower one,  crossed  by  vertical  black  lines  and  X-marks  lies  just  below  the  flaring 
rim.  On  either  side  of  the  upper  body  is  a black-bordered  yellow  rectangle,  vertically 
barred,  each  bar  bearing  a series  of  small  triangles. 

The  room  in  which  the  olla  was  found  was  apparently  not  deserted  until 
toward  the  end  of  the  occupancy  of  Pecos,  probably  not  before  1775.  Morris  and  I 
are  correct  in  supposing  (lobernador  Polychrome  to  have  been  made  in  the  late 
i6oo’s,  this  specimen  must  have  been  nearly  a hundred  years  at  Pecos. Its  associa- 
tion with  ceremonial  objects,  however,  might  account  for  so  long  a persistence,  for 
we  have  many  instances  of  extended  survivals  of  cult  pottery  in  the  pueblo.* 


HAWIKUH  RKCENT  GLAZE: 

fhree  small  olla  body  sherds,  parts  of  a single  vessel,  came  from  general  digging 
at  Pecos  (hg.  295).  .As  they  were  suspected  of  belonging  to  this  ware,  they  were 
submitted  to  E'.  W.  E3odge,  who  kindly  examined  them  and  confirmed  the  identifica- 
tion. 

Hawikuh  Recent  Glaze,  named  and  described  by  Elodge,''’  represents  a crude 

' Kidder,  1920. 

The  colors  ot  this  vessel  vary  so  greatly,  because  ot  firing  clouds,  that  Ridgwav  readings  are 
valueless. 

^ Since  the  above  was  written,  Mr.  \V.  .S.  Stallings  has  informed  me  that  tree-ring  readings  from 
Gobernador  sites  indicate  that  the  ruins  date  from  the  middle  ot  the  i8th  Century. 

^ These  will  be  discussed  in  the  volume  on  the  excavations.  ^ *923,  p.  29. 
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revival  ot  glaze  painting  that  was  taking  place  in  the  Zuhi  country  toward  the  close 
ot  Flawikuh’s  occupancy  (the  site  was  abandoned  about  1670).  Regarding  the  I^ecos 
sherds,  Mr.  Flodge  writes  as  follows;  "I  hev  might  easily  have  come  from  Hawikuh, 
where  jars  of  identical  type  were  found  in  considerable  numbers.  1 regard  them  as  of 
the  early  part  of  the  lat'e-glaze  period,  following  the  polychrome  era  which  super- 
seded the  early  glazes,  but  having  its  vogue  ( I refer  to  the  period  represented  by 
your  sherds)  just  before  the  black  glaze  on  red  which  was  made  abundantly  at  the 
time  of  the  abandonment  of  Hawikuh  a decade  before  the  Rebellion  of  1680.  It  is 
fairly  safe  to  say  that  the  vessel  of  which  your  sherds  formed  a part  was  made 
somewhere  about  the  time  of  Coronado,  although,  of  course,  it  may  not  have  found 


Fitt.  29;.  Hawikuh  Recent  (daze.  Three  sherds  from  a single  vessel,  (i/i) 


its  way  to  Pecos  until  a good  while  after.  ” d'he  style,  characterized  by  greenish  glaze 
and  matte  red  paint,  is  sufficiently  distinctive  to  permit  fairly  easy  recognition;  its 
almost  entire  absence  from  Pecos  indicates  that  little  Zuhi  pottery  was  moving  thus 
far  eastward  in  the  16th  and  17th  Centuries. 


ZL'NI  P0FYCHR(3MF: 

Considerable  parts  of  two  ollas;  five  small  olla  sherds;  and  one  end  of  a rec- 
tangular prayermeal  bowl  came  from  late  deposits  in  the  North  Ouadrangle. 

We  know  very  little  regarding  Zuhi  pottery  during  the  two  hundred  years 
between  1680,  at  about  w'hich  time  Hawikuh  was  abandoned,*  and  1879,  when 

' The  wares  of  ffawikuh  have  been  studied  intensively  tiy  Hodge.  I hat  his  admirable  work  should, 
through  no  fault  of  his  own,  remain  unpublished  is  a .severe  handicap  to  the  progress  of  Southwestern 
archaeology. 


I'ig.  296.  Zuni  Polychrome;  olla  fragments,  a:  Brownish  paint  represented  by  black; 
red  by  stipple.  Note  very  tine  hachure  in  body  design.  The  circular  elements  and  horizon- 
tally placed  terraces  shown  in  the  diagrammatic  restoration  ot  the  design  are  indicated  by 
a small  sherd  from  the  same  olla.  b:  'I'he  cross-hachure  is  red,  boreiering  lines  black;  the  red 
filling  of  the  triangular  edgings  ot  the  circular  element  is  represented  by  stipple.  Diagram- 
matic restoration  below.  (1/4) 
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James  Stevenson  made  his  great  collection  of  vessels  from  Zuhi  pueblo.'  Black 
glaze  on  red  was  in  use  at  the  end  ot  the  17th  Century;  the  radically  different  dull- 
paint  pottery  ot  modern  Zuhi  (here  called  Zuhi  I^olychrome)  was  in  fashion  at  the 
close  ot  the  19th  Century.  'Ehe  terminal  date  of  Glaze  at  Zuhi  is  uncertain;  we  are 
equally  ignorant  regarding  the  time  ot  origin  of  Zuhi  Polychrome;  but  a number  of 
the  Stevenson  pieces  are  obviously  much  older  than  the  run  ot  his  specimens.-  How 
much  older  they  may  be  is,  however,  a matter  of  doubt.  Hence  the  Pecos  fragments, 
which  bear  extraordinarily  close  likeness  to  the  more  archaic  Stevenson  jars,  are  of 
considerable  interest,  tor  none  of  them  can  be  later  than  i8q8,  and  some,  trom  the 
circumstances  ot  their  finding,  seem  to  belong  to  the  i8th  Century.  Thus  we  have  a 
probable  lite  for  this  ware  of  about  a century  and  a half  (i78o?-i9q5).  Bunzel’s 
excellent  analyses  ot  decoration  show  that,  although  there  have  been  certain  stylistic 
changes,  the  Pecos  pieces,  the  Stevenson  pottery,  and  the  product  ot  the  present-day 
potters  should  all  be  considered  parts  ot  a single  group. 

Because  the  Zuhi  material  trom  Pecos  is  the  oldest  which  can  be  assigned  a sure 
maximum  date  (i.e.,  1878),  it  seems  worth  while  to  describe  and  illustrate  the  larger 
pieces. 

One  ot  the  ollas  is  represented  by  sherds  trom  the  bottom  and  lower  sides;  the 
other  by  parts  ot  the  upper  body  and  neck.  These  haye  permitted  the  outline  restora- 
tions giyen  in  figure  296,  in  which  will  be  seen  characteristic  Zuhi  features:  small 
base  with  distinct  mould-mark  at  the  junction  ot  base  and  body;  full,  bulging  body; 
sharp  break  between  body  and  neck;  yery  fine  hachure  (ot  red  lines  in  use  ot 
large  circles  as  major  elements  of  design.'^  The  ware  is  heavy  (^jg  of  an  inch  in  h; 
Tf  inch  in  a);  the  interiors  are  roughened  by  innumerable  tiny  rounded  protuber- 
ances; the  exteriors  are  better  finished,  but  the  slip  is  here  and  there  scarred  through 
to  the  paste  by  the  horizontal  marks  ot  the  smoothing  stone.'* 

The  fragment  ot  prayermeal  bowl  comprises  one  vertically  rising  side  and  part 
of  the  flat  bottom.  \^  hether  the  piece  was  square  or  rectangular  is  problematical. 
The  side  is  qjT  inches  long,  2^  inches  high.  Dark  red  paint  covers  the  exterior 
bottom  and  runs  ^ of  an  inch  up  the  side;  the  upper  part  ot  the  exterior  and  the 
whole  interior  are  slipped  with  creamy  white.  On  the  exterior  ot  the  one  remaining 
side  is  the  rain-cloud  design  reproduced  in  figure  297,  a;  its  interior  bears  two 
zoomorphic  figures  (/^).  The  flat  edge  ot  the  rim  is  painted  black. 

There  is  also  a fragment  w'hich  I took  to  be  Mishongnovi  Polychrome,  but  which 
K.  M.  Chapman  and  H.  P.  Mera,  both  much  better  authorities  than  1,  identity  as 
Zuhi  Polychrome.  It  is  from  a bowl  about  4 inches  in  diameter  with  direct,  rounded 

' Our  present  information  is  admirably  summarized  by  Bunzel,  1929,  pp-  74-78;  see  also  Spier, 
1917;  and  Hodge,  1923,  1924.  A number  of  the  Stev'enson  specimens  have  been  published  (Stevenson, 
1883;  Bunzel,  1929). 

Bunzel,  1929,  pis.  XX.  ^ See  vessel  shapes  and  design  frameworks  in  Bunzel,  1929. 

’ Regarding  the  olla  illustrated  in.  fig.  296,  Miss  Shepard  states;  “This  specimen  numbered 
69-49  contains  numerous  large  pumiceous  particles  of  tuff  which  ocasionally  contain  a long  prism  of 
hornblende  or  a crystal  of  plagioclase.  The  tuff  is  very  uniform  m texture  and  is  distinct  from  any  1 
have  found  in  the  Upper  Rio  (frande  region.  Some  fragments  show  slight  polarization  either  from  in- 
cipient crystallization  or  devitrification.  The  other  Zufii  specimens  from  Pecos  are  sherd-tempered  and 
the  black  pigment  gives  a microchemical  test  for  both  iron  and  manganese.” 
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rim  (fig.  iS";,  a).  The  cream-colored  slip  is  much  crackled.  The  black  paint  has  a 
distinctly  brownish  cast;  the  red  is  a very  dark  purplish  shade.  The  exterior  is 
undecorated  save  for  a narrow  festooned  device  just  below  the  rim.  The  rim  is 
painted  black.  Within  there  is  a heavy  line  about  the  bottom;  above  the  line  are 
festoons  from  which  rise  red  figures,  apparently  flowers  and  birds;  a very  narrow  line 
is  painted  immediately  below  the  slopped-over  blackening  of  the  rim. 


rSFA  POLYCHROME 

Pecos  produced  some  seventy-five  fragments  of  a ware  obviously  similar  to 
pottery  made  during  recent  times,  and  indeed  still  manufactured,  at  the  pueblo  of 
Tsia,  in  the  Jeniez  valley.  As  to  the  age  of  the  Pecos  specimens  little  can  be  said 
except  that  they  are  late.  Some  of  them  came  from  deposits  evidently  laid  down 
toward  the  very  end  of  the  pueblo’s  existence  (i.e.,  after  1800);  none  were  recorded 
from  the  earliest  Modern  strata.  I believe,  accordingly,  that  the  years  i7i;o-i838 
probably  cover  the  chronological  range  of  the  material  at  our  site.  The  genesis  of 
'Fsia  Polychrome  and  the  extent  of  its  geographical  range  remain  to  be  determined. 


GKNKRAL  CHAKACTKRISTICS 

d'he  ware,  as  its  name  indicates,  is  polychrome:  matte  black  and  red  paints 
upon  light  backgrounds.  It  can  readily  be  distinguished  from  Tewa  Polychrome  by 
its  harsh  feeling  slip;  by  the  very  much  more  lavish  use  of  red;  and,  most  important 
of  all,  by  the  fact  that  the  red  elements  are  generally  not  bordered  by  black  lines  as, 
in  Tewa  Polychrome,  they  almost  invariably  are. 

The  slip  (average  color  Ridgway  I7"'f)  is  a thin,  washy  coat,  revealing  the 
marks  of  the  swab  with  which  it  was  applied.  It  seems  never  to  have  been  finished 
with  the  rubbing  stone.  Miss  Shepard,  however,  believes  that  a faint  lustre  on  some 
specimens  is  due  to  use  of  that  tool.  This  omission,  together  with  much  fine  crackling 
and  tiny  areas  of  uncovered  paste,  gives  to  surfaces  the  faintly  rough  feel  mentioned 
above.  The  black  paint  tends  to  rub,  sometimes  very  badly;  in  color  it  varies  from 
i3""k  to  m (Fuscous  to  Fuscous  Black)  to  \~j""  (Chaetura  Black);  exceptionally 
dark  paints  are  T""m  (Sooty  Black).  The  red  (Ridgway  8'k)  is  more  permanent;  it 
is  even  duller  and  less  smooth  than  the  slip. 

Miss  Shepard  notes: 

“The  black  pigment  contains  iron  and  manganese,  and  is  magnetic.  Viewed 
megascopically  tbe  paste  appiears  fine  to  medium  grained  with  occasionally  a 
sprinkling  of  coarse  grains,  and  moderatelv  to  heavilv  tempered.  Black  angular 
fragments,  many  of  which  have  a vitreous  luster,  are  plainly  seen  with  a lo-power 
lens.  The  paste  usually  varies  in  color  from  core  to  margin;  cores  are  (Mouse 

(jray),  ]7"'b  (.Avellaneous),  9”'i  (Sorghum  Brown)  and  g"'h  (Fight  Brownish 
Drab);  margins  are  w"  to  15"  (Vinaceous  Tawny  to  Cinnamon.)  The  tempering 
material  (determined  petrographically)  is  basalt.’’ 
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N'KSSF.L  SHAPES 

'I'he  material  is  too  fragmentary  to  provide  satisfactory  data. 

Bowls  seem  to  have, resembled  the  high  rimmed  Modern  painted  (Tewa  Poly- 
chrome) examples  (Vol.  I,  p.  in  size  (sherds  indicate  diameters  up  to  17  inches), 
in  relatively  great  depth,  and  in  rim  form  (\M1.  I,  hg.  X5;  the  high,  gently  recurved 
rim  of  the  d'sia  Polychrome  bowls  is  perhaps,  on  the  average,  more  widely  flaring — 
see  profiles  in  hg.  29S). 

Oi.LAS  appear  to  have  been  of  two  varieties;  1 ) V essels  16  to  18  inches  high,  taller 
in  relation  to  their  width  than  any  Pecos  ollas  (hg.  299),  with  no  dehnite  shoulder, 
and  very  low,  almost  vertical,  rim  with  hattish  edge;  the  walls  are  thick;  to 
of  an  inch;  2)  Vessels  of  smaller  size  which  appear  to  have  been  relatively  much  less 
tall  (no  pieces  with  rims  were  recovered,  nor  enough  large  body  fragments  to  permit 
restoration).  Walls  measure  of  an  inch  in  thickness. 


Fit^.  298.  Tsia  Polychrome,  a-r,  f:  hragments  from  the  bodies  of  ollas.  <-/,  c,  g-i:  h.x- 
teriors  of  howl  sherds.  (1/3) 
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GENERAL  DECORATIVE  EEATLRES 

Slu>  extent.  Bowls.  Light  slip  on  exterior  ol  rim  from  shoulder  to  outer  edge 
of  rim.  Red  slip  in  a to  i-inch  band  below  shoulder;  a second  hand,  to  \y2 
inches  wide,  often  very  sloppily  applied,  upon  interior  just  below  edge  of  rim.  In- 
terior and  (apparently)  exterior  bottom  unslipped,  but  paste  has  been  worked  with 
the  rubbing  stone,  as  in  Modern  painted  (Tewa  Polychrome),  to  a smooth  surface. 
Ollas.  Light  slip  from  near  bottom  to  outer  edge  of  rim;  red  slip  in  a i-  to  2-inch 
band  margins  the  white  slip  below  and  is  also  applied  to  the  interior  of  the  rim 
downward  for  i or  2 inches.  Exterior  bottom  apparently  unslipped. 


Mg.  299.  'Fsia  Polychrome.  Sherds  from  a large  olla.  The  peculiar  tall  form  has  been 
restored  from  an  apparently  closely  similar  v'essel  of  19th  Century  Tsia  manufacture  col- 
lected at  Jemez  by  S.  J.  Guernsey,  (l)iam.  of  orifice,  ca.  H inches) 

Zones  of  decora  tion.  Exterior  of  the  rim  only ; interior  undecorated. 

Lip  often  painted  black.  Ollas.  L pper  two-thirds  or  so  of  the  exterior.  The  low', 
more  or  less  vertical  rim  is  undecorated;  the  lip  is  always  (?)  painted  black. 

Patterns  (hg.  298).  .Although  no  analysis  can  be  attempted,  it  may  be  noted 
that  the  bands,  which  are  regularlv  painted  upon  bow'l  exteriors,  have  a narrow' 
banding  line  above  and  below'  supplemented  bv  a close-set  framing  line  of  the  same 
width.  In  this  they  differ  from  Alodern  painted  (Tewa  Polychrome)  bands,  which 
ordinarily  possess  no  framing  lines  (\T1.  1,  p.  i jH).  I'he  band  patterns  are  sometimes 
panelled,  sometimes  not;  they  are  laid  out  on  oblique  lines,  and  often  consist  of 
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elaborate  key  figures  in  opposed  black  and  red.  Olla  patterns  seem  to  have  been 
more  involved.  Characteristic  of  the  decorations  are:  the  above-mentioned  un- 
margined red  elements,  the  very  common  use  of  a small  reserved  circle  containing  a 
large  dot  (fig.  298,  e-g)  \ curvilinear  embellishments.  One  olla  sherd  (r)  bears  a tinv 
red  quadruped;  the  bird  and  floral  patterns  of  modern  Tsia  art  are  lacking.  Brush- 
work  is  more  careful  than  in  Modern  painted  (Tewa  Polychrome);  the  standard  line 
for  bowls  is  5^2  ’fi^h  in  width,  for  ollas  ^2  % of'  an  inch. 


ACO\EA  POLYCHROME 

Six  sherds  from  at  least  two  jars  were  taken  from  late  refuse.  Their  association 
was  with  Modern  painted  ware,  anci  the  circumstances  of  their  discoverv  point  to  an 
origin  not  earlier  than  the  latter  part  of  the  i8th  Centurv. 

I'he  two  largest  fragments,  obviously  from  the  same  vessel,  are  illustrated 
(hg.  283,  c).  Designs  in  brownish-black  and  deep  red  are  painted  on  uncrackled, 

cream-colored  slip.  I’he  yellowish-white  interiors  have  the  same  minute  rugosities 
noted  on  the  inside  of  the  Zuhi  fragments  from  Pecos  (p.  376). 

Although  no  Acoma  pottery  older  than  the  pieces  collected  bv  James  Stevenson 
in  187;  is  known,  and  although  ceramic  styles  at  .Acoma  seem  subject  to  unusually 
rapid  change,^  the  fragments  in  question  appear  to  me  more  like  the  product  of  that 
village  than  of  any  other.  Mr.  Chapman  and  Dr.  Mera,  who  have  been  good  enough 
to  examine  them,  are  of  the  same  opinion.  The  judgment  of  all  three  of  us,  however, 
is  based  on  the  “look”  and  “feel”  of  the  pieces,  rather  than  upon  definite  tech- 
nological or  artistic  criteria.  Their  positive  assignment  must  therefore  await  fuller 
information  regarding  the  technologv  of  Acoma  wares. 


PANHANDLE  PADDLED 

One  sherd  was  found  in  Glaze  refuse  on  the  eastern  slope  of  the  Pecos  mesa, 
below  the  north  end  of  the  North  Building. 

d'he  above  name  is  here  coined  to  designate  a dark-colored  pottery  character- 
istic of  the  Panhandle  of  Texas  and  parts  of  eastern  Colorado.-  Diagnostics  are: 
dark,  often  black,  paste;  exteriors  of  vessels  textured  by  blows  of  what  appears 
to  have  been  a cord-wrapped  paddle. 

d'he  Pecos  specimen  (hg.  300,  b)  is  from  the  body  of  what  would  seem  to  have 
been  a small  jar-shaped  vessel,  perhaps  8 inches  high.  The  interior  is  well  smoothed, 
the  exterior  marked  with  overlapping  imprints  which,  although  they  are  not  sharply 
dehned,  appear,  in  a plasticene  reverse-cast,  to  have  been  made  bv  a twisted  cord 
approximatelv  j/g  of  an  inch  in  diameter,  presumably  wrapped  about  a stick  or 
paddle.  The  sets  of  marks  are  roughlv  parallel  to  each  other;  but  whether,  in  relation 

* Bunzel,  1929,  p.  38. 

See  Renaud,  1931,  pp.  88-94;  .Moorehead,  1931,  figs.  37,  38,  49,  50.  Its  range  and  its  relationship 
to  other  wares  of  the  Western  Plains  remain  to  be  worked  out. 
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to  the  vessel,  they  were  horizontal,  vertical  or  oblique,  cannot  be  determined.  The 
sherd  is  variable  in  thickness — 3^  to  nearly  ol  an  inch. 

The  Iragment  came  from  a washed  deposit  on  the  extreme  edge  of  the  eastern 
rubbish  heap,  containing  almost  exclusivelv  Glaze  V pottery.  There  was,  however, 
an  admixture  of  both  earlier  and  later  material.  Hence  the  assignment  of  the  piece 
in  question  to  Glaze  \"  is  not  certain;  but  the  probability  of  its  having  been  brought 
to  the  pueblo  during  that  period  is  enhanced  by  the  fact  that  stone  implements  of 
W estern  Plains  type,  which  are  associated  in  the  Panhandle  of  Texas  with  this  same 
sort  of  pottery,  appear  at  Pecos  in  greatest  quantity  during  Glaze  \k  Careful  work  in 
eastern  Xew  Mexico  and  the  Panhandle,  of  the  sort  being  done  by  Studer  and  by  the 


Eig.  300.  Tularosa  Eilletted  {a)  and  Panhandle  Paddled  {b)  wares,  a:  Bowl  exterior. 
b:  Sherd  from  body  of  a small-mouthed  vessel.  (Width  of  a at  rim,  3E2  inches) 

Texas  technological  College  under  Holden,’  should  result  in  accurate  cross-dating 
of  the  Pueblo  periods  with  the  culture  phases  of  the  Western  Plains.  Reliable  data 
can,  however,  only  be  secured  bv  excavation;  surface  hnds  of  Pueblo  pottery  form 
unreliable  evidence,  for,  as  Holden  points  out,  Pueblo  hunters  often  penetrated  the 
buffalo  country,  where  they  may  well  have  camped  at  abandoneci  sites.  I have  seen 
sherds  ranging  in  age  from  Black-on-white  to  Glaze  \ that  were  collected  by  Mr. 
Leslie  Nunn  near  Amarillo,  Texas. 


^ Holden,  1931. 
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SHERI)  FROM  MEXICO  (?) 

'I'he  pottery  ot  xMexico  south  of  Chihuahua  is  probably  represented  by  a single 
sherd  from  general  digging.  It  is  a fragment  of  the  rim  of  a red  bowl  ( hg.  301).  The 
slip,  which  closely  matches  Ridgway’s  Mahogany  Red  (7k)  has  a high,  lacquer-like 
polish  often  seen  upon  Mexican  wares,  but  never  produced,  apparently,  in  the 
Southwest,  d'he  decoration,  too,  is  of  a sort  unknown  in  the  I^ueblo  region.  'Phe  bowl 
wall  seems  to  have  had  gentle  vertical  undulations,  whose  valleys,  on  the  interior, 
were  textured,  over  the  original  polish,  by  light  horizontal  scoring.  Over  the  scor- 
ing, m one  of  the  v’alleys,  a scroll  has  been  drawn  with  some  blunt-ended  object 
which  has  restored  the  polish.  The  polished  exterior  is  not  decorated. 

In  addition  to  its  peculiar  embellishment  and  its  undulating  wall  (the  latter  I 
can  onlv  remember  to  have  seen,  among  Southwestern  wares,  in  polished  red  and 
polished  black  vessels  from  Chihuahua),  the  specimen  diflers  from  Southwestern 
canons  in  the  tapering  profile  of  the  rim. 

Dr.  .A.  AE  Tozzer  anti  Dr.  G.  C.  \"aillant  have  kindly  examined  the  sherd. 
Although  both  believe  it  to  be  of  Central  Mexican  origin,  neither  is  able  to  assign  it 
to  any  known  ceramic  group  or  chronological  horizon. 


Pig.  301.  Interior  of  bowl  sherd  from  Mexico  (?).  Horizontal  section  above,  vertical 
section  at  right,  (i/i) 
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MOULDS 

The  bases  of  most  Southwestern  v^essels,  except  such  very  small  pieces  as  could 
be  modelled  in  the  hand,  were  formed  in  moulds,  as  a rule  the  bottoms  of  old  bowls 
or  ollas  whose  upper  parts  had  been  removed.  Specimens,  forming  parts  of  what  were 
evidentlv  potter’s  outfits,  have  come  to  light  in  Arizona.^  b'rom  Pecos  we  have  only 
fragments,  mostly  of  cut-down  olla-bottoms.  Specially  made  moulds,  of  the  sort 
occasionally  produced  at  San  lldefonso,-  do  not  appear;  but  there  is  evidence  that 
the  Pecos  occasionally  availed  themselves  of  a clever  device  that  seems  commonly 
to  have  been  employed  on  the  I^ajarito  Plateau.  The  upper  part  of  an  olla  was  sev- 
ered by  making  a horizontal  encircling  cut  about  midwav  between  the  shoulder  and 
the  base  of  the  neck;  the  edge  of  the  rim  was  usually  also  cut  away.  I'he  resultant 


Pig.  302.  Pct-niould.  Diagrammatic  cross-section.  'I'he  black  outer  shell  is  made 
from  the  upper  wall  and  lower  part  of  the  neck  of  an  olla;  the  barred  element  is  a sherd  or 
fragment  of  basket  used  to  close  the  neck;  the  shaded  filling  is  hardened  ash-paste.  {Ca.  1/6) 


funnel-like  piece  was  inverted,  the  orifice  was  plugged  from  within  by  a large  sherd, 
an  old  basket  or  a piece  of  matting  to  support  a filling  of  what  seems  to  have  been  a 
mixture  of  fine  ashes  and  water,  which  became  surprisingly  hard  on  drying  (hg.  302). 
The  filling  reached  the  edge  of  the  flaring  upper  body  and  could  be  shaped  to  any 
desired  degree  of  concavity.  This  sort  of  mould  possessed  the  further  advantage  of 
providing  a firm,  ring-stand  base.  It  was  not  commonly  used  at  l^ecos,  for  we  found 
only  two  sherds  which  could  certainly  be  identified,  and  a couple  of  pieces  of  the  ash- 
mixture  linings.  Many  examples  occur  in  the  large  ruins  of  approximately  (jlaze  IV 
period  on  the  Pajarito  Plateau;-^  our  two  fragments  are  from  Glaze  I\'  ollas.  I can 
find  no  record  of  occurrence  from  earlier  or  later  horizons,  or  from  other  areas.* 

Baskets  also  served  as  moulds,  commonly  at  Forked  Lightning,  rarely  at  Pecos, 
where  their  use  was  almost  entirely  discontinued  before  the  close  of  the  Hlack-on- 

' (juernsey,  1931,  pi.  XV,  e.  Guthe,  192^,  p.  27.  Kidder,  1915,  p.  426,  pi.  XIV. 

■*  .Since  the  above  was  written  Mr.  K.  H.  Morris  has  informed  me  that  he  has  found  this  type  of 
mould  in  deposits  of  Mesa  \'erde  period  (late  Great  Pueblo)  in  northwestern  New  Mexico  at  the  .Aztec 
ruin  and  at  ruins  in  the  La  Plata  drainage.  Corrugated  ollas  were  most  commonly  employed,  but 
Hlack-on-white  ollas  were  occasionally  cut  down. 


Fia;.  303.  Basket-moulded  pottery,  a:  Black-on-vvhite  sherd  from  Forked  Lightning. 
The  wavv  horizontal  lines  mark  the  divisions  between  the  successive  rings  of  clay  that  were 
pressed  into  the  basket  in  forming  the  bowl,  b-d:  Interior,  bottom,  and  side  views  ot  basket- 
moulded  Black-on-white  bowl  trom  Forked  Lightning.  The  mould  was  an  old  basket  whose 
base  had  been  patcheci,  presumably  with  leather.  Width  of  sherd,  2^;  diameter  ot  bowl, 
6 inches. 
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white  period.  The  h'orked  Lightning  material  yields  interesting  data  regarding  the 
shape  and  weave  of  the  baskets,^  as  well  as  upon  the  method  of  introducing  the  clay 
into  the  form.  The  vessel  was  not  made  bv  daubing  a lining  of  clay  into  the  basket, 
as  one  might  suppose  would  have  been  the  simplest  process;  but  was  built  up,  ring 
by  ring,  each  successive  increment  somewhat  overlapping  the  one  below  and  being 
pressed  so  tightly  down  that  every  detail  of  the  basketry  was  reproduced  and  the 
junctions  between  the  increments  obliterated,  save  for  occasional  telltale  horizontal 
lines,  which  show  that  the  rings  were  Tf  to  jT  inch  wide  (hg.  a).  When  the  edge 
of  the  basket  was  reached,  a free-standing  rim  was  usually  added  (hg.  jo],  d).  d'he 
interior  of  the  bowl  was  carefully  smoothed  and  slipped;  slip  was  sometimes  also 
applied  to  the  exterior  of  the  rim,  but  never  covered  the  basket-impressions  upon  the 
body. 


Fig.  304.  Sections  of  Cilaze  bowl  rims  showing  methods  of  thickening.  I'he  drawings 
were  made  from  specimens  broken  in  the  laboratory  for  study.  Solid  lines  in  the  interiors  of 
the  sherds  represent  actual  fractures  along  planes  of  contact  between  the  elements  used  in 
building  the  rims;  dotted  lines  show  inferred  planes  of  contact.  The  increments  are  num- 
bered in  the  probable  order  of  their  application  to  the  vessel  wall.  Note  comparatively  large 
open  spaces  occurring  in  the  body  of  the  rim  in  c,  /,  jf.  Rim  a is  Glaze  III;  (ilaze  l \ ; 
(daze  (11) 


MKTHOI)  OK  THICKENING  GLAZE  HOWE  RIMS 

I'hickened  rims,  as  we  have  seen,  characterize  the  bowls  of  (dazes  II  to  V 
inclusive.  In  the  case  of  (daze  II  we  have  no  information  as  to  how  the  thickening 
was  accomplished;  but  it  is  demonstrable  that  in  (dlazes  111,  I\",  and  extra  clay, 
in  the  form  of  a long  roll  or  a series  of  such  rolls,  was  added  to  the  inner  surface  of 
the  rim.  d’he  sectional  drawings  (hg.  304)  make  clear  how  this  was  done. 

rhe  slight  increment  necessary  to  bring  the  (daze  1 1 1 rim  to  the  desired  propor- 
tions was  applied  as  a single  roll,  probably  of  about  the  same  weight  as  those  used 
in  constructing  the  wall  of  the  bowl.  It  was  so  laid  on  as  to  encircle  the  inner  side 

' Kidder,  1^32,  p.  296,  fig.  245. 
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of  the  rim  and  was  then  thinned  and  welded  to  the  wall,  presumably  bv  pressure  of 
the  fingers.  As  a rule  the  Glaze  III  potter  did  her  welding  so  thoroughly  that  no 
trace  ot  the  junction  remained.  Occasionally,  howeyer,  the  yessel  wall  was  allowed 
to  become  too  dry,  adhesion  was  not  pertect  and  the  added  increment,  as  in  the 
example  illustrated  in  figure  304,  «,  has  broken  away. 

The  taller  rims  of  Glaze  IV  required  two  or  three  rolls  'fig.  304,  b).  Here  again 
welding  was  almost  always  successful  and  no  telltale  cracks  deyeloped.  But  the 
Glaze  rims,  haying  been  built  up  of  three  to  six  bulkier  rolls  (c-g),  apparently 
required,  because  of  the  greater  weight  which  the  yessel  wall  had  to  sustain,  longer 
periods  ot  drying  during  the  moulding  process.  This  presumably  led  to  the  imperfect 
cohesion  which  commonly  exists  between  wall  and  rolls  and,  to  a less  extent,  be- 
tween the  rolls  themseh  es.  Many  specimens  can  therefore  easily  be  split  along  the 
planes  of  junction  by  a sharp  blow,  thus  permitting  study  of  the  method  of  their 
construction.  The  sections  U-g}  indicate  that  although  practice  yaried  in  detail,  the 
usual  custom  was  to  add  a single  roll  to  giye  the  wall  extra  height  > the  roll  numbered 
I in  /,  and^);  then  two  or  more  rolls  were  laid  within  to  supply  thickening.  Weak- 
ness in  rims  so  made  tended  to  deyelop  between  the  yessel  wall  and  the  No.  i roll; 
failure  often  took  place  at  this  point,  the  whole  added  portion  coming  away  and 
exposing  the  wall’s  inner  surface,  which,  in  such  cases,  always  shows  horizontally 
parallel  marks,  probably  made  by  the  fingers,  which  pro\  e that  the  wall  was  finished 
and  allowed  to  become  somewhat  dry  before  further  work  was  done.  .Another  weak- 
ness was  occasionally  produced  by  the  presence  of  a small,  tunnel-like  space  in  the 
centre  of  the  rim,  where  the  rolls  did  not  quite  join.  This  sometimes  resulted  in 
swelling  of  the  exterior  by  expansion  of  the  imprisoned  air  under  the  heat  of  firing; 
sometimes  in  causing  a long  horizontal  fissure  through  which  the  air  escaped;  some- 
times in  throwing  off  a large  flake  from  the  outer  surface  of  the  rim.  But  usually  the 
tunnel  apparently  did  no  harm,  for  it  is  found  in  many  sherds  of  bowls  which  seem 
not  to  haye  been  cracked  or  warped. 

COILING  IN  NON-CULINARY  WARES 

The  so-called  “coiling”  method  of  making  pottery  has  been  described  by 
Holmes,^  Morris-  and  others;  and,  as  employed  by  the  modern  potters  of  San  Ilde- 
fonso,  by  Guthe.^  Briefly,  it  consists  of  the  building  of  a yessel  by  the  addition  to  its 
growing  wall  of  successiye  ring-like  strips  of  clay;  or,  and  this  is  true  coiling,  by 
laying  up  spirally  a single  long  strip. ^ This  general  method  was  probably  used  by  the 
prehistoric  Pueblos  and  by  their  cultural  ancestors  the  Late  Basket  Makers.  1 say 
probably  because  the  junctions  between  the  rings  or  between  the  laps  of  the  coil 
were  normally  remoyed  from  all  \ essels  except  cooking  pots  by  scraping  and  smooth- 
ing. Upon  the  exterior  of  cooking  pots  the  coils  were  often  allowed  to  remain;  and 
were  manipulated  decoratiyely.  But  that  most,  if  not  all,  non-culinary  pottery  was 
also  built  up  with  strips  is  strongly  indicated  both  by  the  clean  horizontal  fractures 

1 1886.  2 i^i-  3 pp 

* The  process  is  also  discussed  in  the  sections  on  culinary  wares,  pp.  297-300;  552-561. 
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which  sometimes  occur;  and,  even  more  clearly,  by  the  presence  of  unobliterated 
rings  in  the  interiors  ol  certain  pieces  with  orihces  too  small  to  have  permitted  intro- 
duction ol  the  hand.  All  modern  Pueblo  pottery  is  also  built  with  rings;  it  is  therefore 
to  be  inferred  that  the  same  practice  obtained  for  the  decorated  wares  of  Pecos, 
d'here  is,  indeed,  some  actual  evidence  to  that  effect,  and  the  fragments  which  yield 
it  also  provide  interesting  information  as  to  how  the  work  was  done. 

I'he  specimens  in  question  are  a dozen  sherds  from  vessels  with  presumably 
restricted  orifices,  ranging  from  Hlack-on-white  to  Glaze  V.  The  exteriorsaresmooth. 
L'pon  the  interiors  the  structural  increments  remain  unobliterated.  The  exposed 
surface  of  each  increment  is  about  inch  wide  and  as  they  overlap  each  other,  as 
shown  in  figure  29],  /-/?,  they  must  have  had  an  original  width  of  about  ^ of  an 
inch.  The  method  of  overlap  shows  that  the  strips  were  applied  to  the  itiside  of  the 
growing  v^essel  wall,  as  is  the  custom  at  San  lldefonso,^  rather  than  outside^  as  was 
the  practice  in  the  manufacture  of  corrugated  ware.  I'he  sherds  being  small,  one 
cannot  tell  whether  a continuous  strip  was  coiled  upon  itself  (true  coiling)  or  whether 
successive  strips  were  added  (ring-building).  But  the  presumption  is  strong,  because 
of  the  width  of  the  increments  and  also  because  they  serv^ed  no  decorative  purpose, 
that  they  were  applied,  like  those  of  San  lldefonso,  as  a series  of  encircling  rings. 

True  coiling  was,  however,  employed  in  building  certain  very  rare  decorated 
vessels  (fig.  293,  i-k).  These  were  small  Black-on-white  and  early  Glaze  bowls  (the 
latest  seems  to  be  Glaze  III)  which  were  made  of  a single  round  roll  of  clav  coiled 
upon  itself  without  overlap  from  the  centre  of  the  base  (fig.  293,  k)  to  the  rim.  'Fhe 
interior  was  smoothed,  the  exterior  either  left  in  its  original  condition  or  treated 
with  a slip,  and  even,  occasionallv,  decorated  with  glaze.  We  have  sixteen  sherds. 
Their  clean  fractures  along  the  lines  of  junction  show  that  the  failure  to  lap  the 
successive  turns  of  the  coil  constituted  a weakness  which  would  have  been  fatal  to 
larger  containers. 

^ See  Gutlie,  192^,  fig.  6. 


ADDENDUM 

NOTH  ox  HESHOT.AITHL.A  POLYCHROMK 

When  the  section  describing  Heshotauthla  Polvchrome  (pp.  363-366)  and  the 
table  of  occurrences  of  trade  wares  (pp.  343-344)  were  being  prepared,  I was  under 
the  impression  that  all  early  Glaze  bowl  sherds  with  red  slip  and  thin-line  decoration 
found  in  the  Pecos  \'alley  were  properly  assignable  to  a single  type,  although  I 
recognized  the  fact  (p.  364)  that  a certain  number  of  specimens  with  thin,  uncrackled 
slip  more  closely  resembled  Glaze  1 Red  than  did  the  majority.  Technological  re- 
examination of  sample  sherds,  made  after  Miss  Shepard  had  submitted  the  brief 
note  included  on  p.  364,  convinces  her  that  more  thorough  study  of  all  av^ailable 
evidence  is  necessarv  before  it  will  be  safe  definitely  to  isolate  such  types  as  Hesho- 
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rauthla  Polychrome  and  the  apparently  transitional  l.ittle  Colorado-Rio  (irande 
material  which  Mera  calls  Los  I^adillas  l^olychrome. ' She  states,  for  example,  that 
the  sherd  whose  glaze  was  analyzed  spectrographically  bv  Dr.  Zies  (p.  364!  belongs 
to  a group  of  doubtful  affinity,  its  paste  bearing  superficial  resemblance  to  Little 
Colorado  types,  but  cohtaining  shreds  of  mica  schist  which  are  seemingly  not 
characteristic  of  those  types.  The  problems  regarding  the  origin  of  the  Rio  (irande 
(dazes  raised  by  these  classes  of  pottery  are  considered  in  the  concluding  section  of 
the  present  book.  It  is  planned  that  fuller  description  of  the  specimens  in  question 
will  be  published  as  an  appendix  to  the  final  volume  of  the  Pecos  series. 

‘ '935.  P-  3'- 
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By  Axn’a  O.  Shepard 

PFkPOSE  OF  THE  TECHNOLOGICAL  STLDY 

I'he  immediate  purposes  ot  a ceramic  technological  investigation  are  to  identify 
materials  and  locate  their  sources,  to  study  the  indications  of  workmanship,  and 
to  describe  properties  by  reference  to  exact,  impersonal  standards.  There  are  two 
ultimate  aims  in  the  interpretation  of  technological  data.  Fhe  first  is  to  trace  the 
history  of  the  potter’s  craft;  the  second  is  to  recover  more  accurately  and  in  greater 
detail  than  is  possible  by  other  methods  the  evidence  which  pottery  preserves  of 
cultural  development,  contacts,  and  influences.  In  one  case,  technology  opens  an 
almost  untouched  held;  in  the  other,  it  offers  a new  approach  to  an  old  problem. 
The  study  is  necessarily  intensive  and  detailed,  but  its  chief  advantage  lies  in  the 
fact  that  it  is  based  upon  principles  and  procedures  of  the  exact  sciences. 

Pottery  is  of  fundamental  importance  in  archaeological  research,  and  the  time 
and  enertjy  which  have  in  the  past  been  devoted  to  ceramic  studies  have  undoubtedly 
been  commensurate  with  their  importance.  All  features,  however,  have  not  been 
studied  with  equal  thoroughness;  attention  has  been  centered  upon  those  charac- 
teristics which  are  most  readily  recognized  and  described  and  whose  definition 
retjuires  no  special  methods  of  analysis.  Consequently,  shape,  decoration,  and  the 
general  appearance  of  pottery  have  been  carefully  recorded,  and  great  strides  have 
been  made  in  defining  the  geographic  and  chronologic  occurrence  of  styles.  But  there 
has  been  little  progress  in  the  study  of  composition  and  the  technique  of  manufac- 
ture. This  is  not  surprising,  for  clay  is  exceedingly  complex  and  variable  both  in 
chemical  composition  and  physical  properties,  and  its  qualities  are  completely 
changed  by  firing;  furthermore,  few  identifications  can  be  made  by  megascopic 
examination  alone.  ^ 

A comprehensiv^e  stuciy  generally  covers  four  features  of  pottery:  paste,  surface 
finish,  shape,  and  decoration.  This  division  arises  from  a consideration  of  character- 
istics apart  from  the  processes  and  methods  by  which  they  were  produced.  \\  hen 
pottery  is  studied  as  a craft,  a somewhat  different  approach  is  necessary;  two 
principal  aspects,  the  technological  and  the  stylistic,  become  apparent.  The  tech- 
nological aspect  is  concerned  with  the  potter’s  knowledge  of  materials  and  the  skill 
with  which  she  uses  them;  it  involves  analysis  of  clays,  tempers,  and  pigments, 
study  of  their  sources,  combinations,  and  proportions,  observation  of  the  marks  of 
workmanship  left  in  the  moulding,  shaping,  and  finishing  processes,  and  study  of  the 
indications  of  firing  methods.  The  stylistic  approach  is  concerned  primarily 
with  general  appearance  and  particularly  with  aesthetic  standards  and  development 
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as  exemplihed  in  shape,  finish,  color  combinations,  and  decorative  design.  It  is  this 
branch  of  ceramics  which  has  been  emphasized  and  which,  with  the  usual  methods 
of  investigation,  has  been  most  fruitful  of  results.  Fhe  origin  and  development  of 
decorative  design  present  a fascinating  chapter  in  culture  history.  Stylistic  features 
have  also  furnished  the’  fundamental  criteria  for  classification  whenever  pottery 
has  been  used  for  culture  correlation.  The  study  of  technical  properties,  particularly 
the  composition  of  the  paste,  has  been  less  profitable,  partly  because  interpretation 
of  the  evidence  has  been  uncertain.  'Phis  phase  of  the  study  demands  laboratory 
facilities  and  expensive  apparatus,  in  addition  to  special  training  and  experience  not 
otherwise  required  by  the  archaeologist.  The  value  of  results  should,  therefore,  be 
carefully  w'eighed.  In  what  wav  is  our  knowledge  of  potterv  and  its  archaeological 
significance  increased,  and  what  if  any  new  evidence  is  presented,  by  such  a study? 

Potsherds  are  of  great  archaeological  significance  because  they  reflect  subtle 
changes  in  skill  and  taste  while  remaining  comparatively  uniform  for  a given  time 
and  place.  There  are  wide  variations  in  the  characteristics  of  pottery  made  by  the 
people  of  an  extensive  territory,  and  because  of  this  fact  it  is  possible  to  identifv, 
in  a given  ceramic  group,  specimens  which  were  obtained  by  trade.  Fragments  of 
broken  vessels,  once  they  are  discarded  on  the  refuse  heap,  remain  in  stratigraphic 
position  an  abundant  and  imperishable  record.  This  evidence  has  been  studied 
largely  without  reference  to  technological  data,  d’he  extent  and  volume  of  trade 
have  been  recognized  whenever  the  exterior  features  of  pottery  were  distinct.  But 
megascopic  methods  have  failed  to  show  how  much  exchange  there  was  among 
people  having  the  same  culture  traditions.  Thus,  for  example,  in  the  studv  of 
Pueblo  historv  it  has  been  possible  to  gauge  the  amount  of  pottery  a Rio  Cirande 
village  obtained  from  the  Little  Colorado  region,  but  there  was  no  way  of  estimating 
the  quantity  that  came  from  neighboring  settlements  within  a radius  of  perhaps 
fifty  miles,  since  the  wares  of  this  area  are  practicallv  identical  in  outward  appear- 
ance. Culture  unity  must  have  been  preserved  by  constant  contact,  but  the  very 
fact  of  standardization  renders  stylistic  studies  and  megascopic  observations  value- 
less as  a means  of  determining  the  extent  of  exchange  bv  which  this  unity  was 
perpetuated,  nor  do  such  studies  rev^eal  whether  one  Pueblo  produced  as  much 
pottery  as  another,  each  being  virtually  independent,  or  whether  certain  villages 
specialized  in  particular  v ares.  It  is  in  the  solution  of  these  problems  that  the 
technological  data  is  particularly  applicable,  for  with  every  difference  in  geologic 
formations  there  are  changes  in  clavs,  tempers,  and  even  ores  used  for  pigments. 
.Specific  identification  of  such  variations  of  materials  and  the  location  of  sources 
will,  therefore,  prove  origin.  I’he  possibilitv  of  importation  of  material,  as  well  as 
of  pottery,  must  always  be  considered,  but  the  sum  of  evidence  seldom  leaves  doubt 
as  to  the  interpretation  of  technological  data.  The  value  of  these  data  is  dependent  ’ 
therefore  upon  accuracy  of  identification  and  systematic  geologic  field  work.  If 
such  an  investigation  is  thorough  and  is  consistentlv  carried  out,  it  will  contribute 
new  evidence  to  the  solution  of  broader  problems  as  well  as  increase  the  certainty 
of  all  classification  and  correlation. 

The  history  of  the  potter’s  craft  in  itself  is  worthy  of  thorough  study,  and 
obviously  the  technological  aspect  must  be  included  if  such  a study  is  to  be  com- 
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plete  and  comprehensive.  Clav,  as  tew  other  materials,  has  tested  human  skill  and 
knowledge  and  has  ottered  almost  limitless  possibilities  ot  refinement  in  method  and 
new  discovery.  When  primitiv'e  woman  first  found  that  she  could  shape  wet  clav 
as  her  need  or  tancv  dictated,  and  that  it  became  hard  and  serviceable  when  sub- 
jected to  heat,  she  originated  a craft  which  through  the  ages  has  grown  into  one  of 
the  important  industries  of  modern  civilization,  an  industry  which  for  its  full 
development  is  still  enlisting  the  best  efforts  of  specialists  in  many  branches  of 
science.  The  archaeologist  has  studied  the  beginnings  of  this  industry  mainly  as  an 
art.  But  because  the  use  of  clay  demanded  craftsmanship  and  intelligence  or  stimu- 
lated experimentation,  potterv  preserves  the  record  of  an  important  phase  of  man’s 
development.  It  is  the  specific  held  of  the  ceramic  technologists  to  decipher  this 
record. 

d’he  technological  approach,  though  essential  for  the  adequate  description  and 
satisfactory  understanding  of  potterv,  is  not  advocated  primarily  for  the  purpose  of 
classihcation ; nor  are  technological  features,  particularly  composition,  considered 
logically  satisfactory  criteria  upon  which  to  base  major  subdivisions  in  a svstem  of 
classihcation.  The  systematist  endeavors  to  recognize  fundamental  similarities  and 
relationships  and  to  group  his  material  accordingly  for  the  sake  of  convenience  and 
common  understanding.  If  he  fails  and  imposes  an  artihcial  svstem,  confusion  and 
prohtless  effort  follow.  The  archaeologist  faces  in  the  classihcation  of  pottery  a very 
different  problem  from  that  recognized  by  the  biologist,  who  deals  with  evidence 
of  descent  and  organic  relationship.  The  composition,  shape,  hnish,  and  decoration 
of  a vessel  are  inhuenced  by  available  materials,  skill  and  purpose  of  the  potter, 
her  independence  or  originality,  and  the  customs  and  traditions  of  the  society  of 
which  she  is  a member;  none  of  these  factors  resemble  organic  descent  either  in  the 
control  which  they  exert  or  the  limits  which  they  dehne.  In  view  of  the  purpose  of 
ceramic  studies  in  archaeological  research,  it  seems  logical  to  base  major  classes 
upon  characteristics  which  most  directlv  reflect  the  stvles  dictated  by  tradition 
and  which  can  at  the  same  time  be  recognized  by  the  held  archaeologist  and  are 
least  subject  to  errors  of  personal  judgment.  Eaboratory  analysis  is  essential  for 
specific  classification  and  final  description,  and  there  is  no  reason  why  the  archaeol- 
ogist should  attempt  to  judge  properties  which  actually  require  microscopic, 
chemical  or  other  special  laboratory  technique  for  accurate  measurement.  The  ma- 
jor subdivisions  should,  therefore,  be  based  on  the  principal  surface  characteristics, 
finish,  decoration,  and  form,  while  paste  should  be  considered  primarilv  for  the 
minor  subdivisions  which  dehne  groups  by  specific  geographic  location. 

I he  principal  objection  that  has  been  raised  to  such  a system  of  classification 
is  the  fact  that  the  archaeologist  frequently  deals  almost  entirely  with  sherds  and 
is,  therefore,  unable  to  study  form  or  design,  whereas  no  matter  how  small  the  frag- 
ment, paste  is  always  represented.  This  argument  is  somewhat  misleading.  .As  long 
as  non-laboratory  identihcations  of  paste  are  unreliable  and  not  sufficiently  specihc 
or  dehnite  to  be  significant,  such  classification  is  out  of  the  question.  The  study  of 
design  and  form  is  hampered  when  only  fragmentary  material  is  available;  neverthe- 
less, much  evidence  regarding  both  features  can,  by  conscientious  study,  be  re- 
covered. Curvature,  shape  of  rim,  motiv^es  of  design,  framing  lines,  and  brush 
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technique  have  all  repeatedly  and  effectively  been  used  in  archaeological  studies, 
h.ven  more  important  is  the  fact  that  finish,  color  and  manipulative  technique  are 
unmistakably  evidenced  on  the  sherd.  Classification  has  actually  been  based  upon 
these  characteristics  in  the  past  because  they  have  proved  by  experience  the  most 
practicable,  logical  and  intelligible.  A consideration  of  the  fact  that  the  same  paste 
may  be  used  for  a cooking-pot  and  for  a slipped  and  painted  food  bowl  is  sufficient 
and  final  proof  that  a basic  ceramic  category  cannot  be  defined  primarily  by  paste. 

\ he  importance  of  the  technological  study  is  in  no  wav  minimized  by  its 
inadecjuacy  for  serving  as  a primary  basis  for  a system  of  classification.  Its  particu- 
lar contribution,  the  possibility  which  it  offers  of  exact  quantitative  description,  is 
none  the  less  essential  because  it  represents  the  final  and  most  detailed  phase  of 
ceramic  study.  The  collector  or  connoisseur  frequently  asserts  that  properties  can 
be  recognized  intuitively  though  they  cannot  be  described  so  unmistakably  that 
one  unfamiliar  with  the  specimen  in  question  can  visualize  or  understand  it.  .Since 
pottery  is  particularly  difficult  to  describe,  the  same  attitude  is  sometimes  expressed 
by  the  archaeologist.  Hut  it  has  been  demonstrated  repeatedly  in  the  history  of  the 
sciences  that  the  naming  of  categories  before  their  characteristics  or  relationships 
have  been  fully  investigated  has  invariably  caused  error  and  confusion.  'Fhe  need 
for  specific  designation  is  never  so  urgent  that  neglect  of  adequate  description  is 
justified,  and  it  becomes  the  problem  of  the  technologist  to  facilitate  classification 
by  developing  adequate  standards  of  description. 

I'he  technological  investisation  is  essentially  both  humanistic  and  experi- 
mental in  its  approach.  There  are  many  questions  which  arise  in  the  study  of  pottery 
which  are  apt  to  be  countered  by  speculation  but  which  can  actually  be  conclusively 
answered  by  direct  test,  and  the  habit  of  experimentation  prevents  needless  elabora- 
tion of  unsound  theories  and  much  futile  argument.  But  it  is  not  sufficient  simply 
to  analyze;  it  should  also  be  possible  to  duplicate  characteristics  of  wares,  and  a 
great  deal  can  be  learned  from  the  synthetic  test.  hen  constant  study  of  every 
stage  in  the  process  of  pottery  making  is  necessary,  the  part  which  the  potter  plays 
can  never  be  overlooked. 

I he  present  attempt  to  formulate  and  test  a procedure  for  the  technological 
analysis  of  pottery  has  been  made  possible  through  the  inspiration  and  aid  con- 
tributed both  by  students  of  the  exact  sciences  and  by  archaeologists. 

M any  phases  of  the  study  and  their  specific  applications  were  discussed  years 
ago  with  Wesley  Bradfield,  who  realized  the  need  for  such  an  investigation  and  gave 
much  thought  and  study  to  the  subject.  Althouah  he  did  not  live  to  see  the  materi- 
alization of  his  plan,  the  present  endeavor  originated  under  his  influence.  Resort 
to  methods  of  the  exact  sciences  was  a natural  expression  of  his  uncompromising 
insistence  upon  thoroughness  and  accuracy;  with  clear  \dsion  he  regarded  the  tech- 
nological study  as  a most  effective  instrument  for  the  reconstruction  of  a phase  of 
culture  history. 

I'he  opportunity  to  put  theory  into  practice  came  as  a result  of  l)r.  Kidder’s 
appreciation  of  scientific  method.  He  has  sjiven  his  entire  support  that  possibilities 
might  be  fully  tested.  .At  all  times  he  has  been  patient  with  long,  slow,  experimental 
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processes,  and  his  interest  and  constructive  criticism  have  been  a guide  and  stimu- 
lus in  every  phase  of  the  work. 

M r.  Jesse  L.  Nusbaum,  Director  ot  the  Laboratory  of  Anthropology,  has 
given  the  project  his  support. 

Since  the  work  has  been  primarily  a problem  ol  adapting  principles  and  pro- 
cedures ol  the  exact  sciences  to  the  study  ol  pottery,  it  is  to  specialists  in  these 
related  fields  that  acknowledgment  is  especially  due. 

My  father,  Mr.  H.  Warren  Shepard,  a research  chemist,  has  given  technical 
advice  and  assistance,  without  which  the  work  would  hardly  have  been  possible. 
He  has  devised  methods  of  analysis,  designed  apparatus,  conducted  experiments 
on  organic  pigments,  and  made  many  of  the  physical  and  microchemical  tests.  His 
presence  in  the  laboratory  has  been  a constant  retriinder  ot  the  standards  and  ideals 
ot  the  scientist. 

It  has  been  particularly  important  in  the  initial  stages  of  the  investigation  to 
compare  and  test  the  applicability  of  as  many  ot  the  procedures  ot  petrography 
and  chemistry  as  possible.  Dr.  Frederick  K.  Wright,  recognizing  this  tact,  suggested 
study  at  the  Geophysical  Laboratory  of  the  Carnegie  Institution  of  Washington, 
d'his  unparalleled  opportunity  was  made  possible,  through  the  interest  ot  President 
M erriam.  Dr.  Wright,  and  Dr.  Kidder,  by  the  codperation  ot  the  Carnegie  Institu- 
tion with  the  Laboratory  ot  Anthropology. 

Not  only  was  there  afforded,  during  four  months  of  study,  constant  oppor- 
tunity to  observe  the  techniques  and  apparatus  tor  which  the  (ieophysical  Labora- 
tory is  outstanding,  but  Dr.  Wright  and  many  ot  his  colleagues  also  contributed 
to  the  solution  of  specific  problems.  Dr.  Wright  directed  the  study  of  techniques  ot 
measuring  optical  constants  ot  fine-grained  material  and  experiments  to  develop  a 
mineral  temperature  scale  applicable  in  the  study  ot  pottery;  Dr.  K.  G.  Zies  dem- 
onstrated the  value  of  spectrographic  and  other  methods  for  the  analysis  of  small 
samples;  Dr.  H.  E.  Merwin  illustrated  the  use  ot  retractive  indices  in  measuring 
the  lead  content  of  glazes,  and  Dr.  J.  W.  (ireig  advised  regarding  pyrometric  prac- 
tice and  checked  equipment.  Direct  aid  in  a particular  undertaking  is  more  easily 
acknowledged  than  are  the  guidance  and  inspiration  which  come  trom  association 
with  individuals  actuated  by  scientific  ideals.  It  is  for  the  illustrations  of  habits 
and  principles  of  research  that  appreciation  is  most  deeply  lelt. 


M E T HODS  O E T E C H N O L O (i  I C A L A N A L Y S I S 

There  is  no  simple  procedure  tor  the  technological  analysis  ot  prehistoric 
pottery,  nor  should  the  chemist  or  ceramist  alone  be  expected  to  determine  all  that 
can  be  learned  about  it.  I'he  primitive  potter’s  methods  and  the  consequent  prop- 
erties ot  her  wares  are,  in  tact,  so  totally  foreign  to  the  experience  of  the  commercial 
ceramist  that  he  otten  does  not  visualize  conditions  nor  appreciate  the  questions 
they  raise.  But  petrography,  chemistry  and  ceramics  each  contribute  valuable 
methods,  the  neglect  ot  any  one  of  which  leaves  the  investigation  incomplete,  while 
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the  archaeologist  brings  to  the  study  the  essential  knowledge  of  occurrences  and 
the  recognition  of  problems.  \’arious  procedures  of  the  exact  sciences  must,  therefore, 
be  coordinated  and  adapted  to  the  specific  purpose  of  the  archaeologist.  It  is 
evident  that  a complete  and  final  outline  for  technological  analysis  cannot  be  given 
now  nor  at  any  future  time,  for  as  progress  is  made  in  correlated  sciences  the  ceramic 
technologist  must  be  ready  to  adapt  and  expand  his  methods  accordingly.  Then, 
too,  new  and  different  archaeological  problems  will  continue  to  arise. 

The  present  discussion  is  not  gi\"en  with  any  idea  of  laying  down  procedures 
which  must  invariably  be  followed  or  of  treating  fully  the  entire  scope  of  the  sub- 
ject, but  rather  in  the  hope  that  it  may  be  suggestive  of  the  varied  aspects  and 
possibilities  of  the  work,  and  that  it  may  bring  out  the  importance  of  thoroughness 
and  exactitude.  Certain  of  the  tests  outlined  are  fundamental  and  essential;  thev 
will  apply  in  the  study  of  any  group  of  primitive  pottery  whatever  its  provenience, 
while  other  methods  and  problems  considered  are  related  specifically  to  the  South- 
western field,  rhe  results  of  the  Pecos  study  will  serve  to  illustrate  the  significance 
of  the  technological  ciata,  but  it  must  be  remembered  that  the  interest  and  value  of 
the  data  are  directly  related  to  the  state  of  ceramic  advancement  represented;  the 
more  highlv  specialized  the  technique  and  the  greater  the  number  of  materials  used 
the  more  there  is  for  the  ceramic  technologist  to  learn. 

SruDY  OF  Body  and  Slip  Clays 

Clay  is  exceedingly  difficult  to  analyze  and  describe  because  it  is  very  fine- 
grained, its  composition  and  properties  are  complex  and  highly  variable  and  when 
heated  its  characteristics  are  completely  changed.  The  study  of  clay  in  pottery  is 
further  complicated  bv  unknown  firing  conditions.  How  is  one  to  know,  for  example, 
when  comparing  two  fragments  of  potterv  whether  differences  m color  and  hardness 
result  from  the  use  of  distinct  kinds  of  clay  or  from  different  firing  treatment?  F.ven 
the  texture  and  the  finer  mineral  inclusions  of  pottery  paste  are  not  necessarily 
those  of  the  clav,  for  the  potter  frequentlv  added  non-plastic  material  to  counteract 
shrinkage  and  it  may  be  impossible  to  distinguish  the  hner  part  of  this  artificially 
included  mineral  matter  from  that  which  occurred  naturally  in  the  clav.  One  cannot 
always  be  certain,  consequently,  whether  the  clay  of  a paste  was  originally  sandy  or 
relativ^ely  fine-textured.  It  is  not  surprising  therefore  that  the  archaeologist  should 
consider  clay  a single,  even  though  variable,  substance  and  treat  it  in  the  most 
general  terms. 

It  is  nevertheless  important  for  the  ceramic  technologist  to  understand  the 
properties  of  clay  and  to  be  able  to  distinguish  the  various  types.  In  the  first  place 
there  is  the  specific  problem  of  description  and  classification;  clay,  the  basic  ceramic 
material,  can  hardly  be  ignored  bv  the  svstematist,  vet  of  the  statements  regarding 
pottery  clay  which  have  appeared  in  archaeological  literature  few  indeed  are  defin- 
itive. In  the  second  place  we  should  be  able  to  ciistinguish  the  characteristics  of 
pottery  which  reveal  method  from  those  which  are  the  result  of  the  quality  of  the 
material  used  and  for  this  purpose  a knowledge  of  clay  is  indispensable.  In  the  third 
place  the  accurate  identification  of  clay  and  the  location  of  its  source  may  give 
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v'aluable  evidence  ot  the  provenience  ot  pottery.  It  is,  of  course,  much  simpler  to 
identify  and  locate  the  source  of  the  mineral  inclusions  in  the  paste.  But  if  tempering 
material  comes  from  a lormation  distant  from  the  site  where  the  pottery  was  lound, 
the  t|uestion  arises  whether  the  material  or  the  vessels  were  imported.  Il  it  can  be 
proven  that  both  clay  and  temper  came  from  the  same  immediate  locality,  the 
probability  that  the  vessels,  rather  than  the  raw  materials,  were  imported  is  greatly 
strengthened.  Finally  there  are  many  questions  ot  general  interest  and  significance 
which  can  be  answered  only  when  the  properties  of  clay  are  understood,  d o what 
extent  has  the  quality  of  available  clays  influenced  the  progress  of  the  potter’s 
craft  ? What  does  the  number  of  distinct  kinds  of  clay  used  reveal  as  to  the  versatility 
of  potters  ot  different  periods?  How  much  judgment  is  shown  in  the  kind  of  clay 
selected  for  particular  wares?  We  have  hardly  stopped  to  consider  these  questions 
principally  because  we  know  so  little  about  clay. 

A brief  review  of  familiar  facts  relating  to  the  origin  and  properties  of  clays 
may  serve  to  illustrate  the  possibilities  of  differentiating  distinct  kinds  of  clay  and 
of  explaining  common  characteristics  of  the  paste.' 

Clay  is  usuallv  recognized  as  a verv  fine,  compact,  earthv  material  which  in 
its  purer  state  has  a soapy  feel  and  when  moist  a characteristic  odor.  It  has  played 
an  important  role  in  man’s  cultural  deyelopment,  principally  because  the  plasticity 
it  acquires  when  wet  makes  it  an  ideal  material  for  modeling,  and  the  changes 
produced  by  heat  give  it  strength,  hardness  and  some  degree  of  impenetrabilitv. 
The  great  variability  in  color,  composition  and  texture  of  clay  is  explained  by  the 
many  modes  of  its  formation.  All  clays  are  originally  derived  from  the  decomposition 
of  igneous  rock.  Weathering  is  a universal  cause  of  rock  decomposition  and  formation 
of  clay  in  the  outer  zone  of  the  earth’s  crust.  At  far  greater  depths  rocks  are  altered 
through  the  action  of  hot  vapors  and  gases  given  off  by  molton  rock  magma,  d'he 
kaolin  deposits  of  Cornwall  are  examples  of  this  kind  of  clay  formation.  Deposits 
of  this  type  are  often  extensive  because  the  products  of  alteration  are  not  removed 
by  erosion  as  they  frequently  are  when  rocks  at  the  earth’s  surface  are  disintegrated 
and  decomposed.  In  the  outer  layer  of  the  earth’s  crust  subject  to  weathering, 
mechanical,  chemical,  and  even  biological  forces  are  active  agencies  in  rock  altera- 
tion. Daily  and  seasonal  changes  in  temperature  cause  rocks  to  expand  and  con- 
tract, with  resultant  fracturing  and  gradual  disintegration,  bhe  minerals  thus 
exposed  to  the  chemical  action  of  air  and  water  are  slowly  attacked,  bases  are 
removed  in  solution  and  new  and  more  stable  compounds  are  formed  by  the  addi- 
tion of  oxygen,  carbon  dioxide  and  water. 

Acid  igneous  rocks  high  in  feldspar,  such  as  granite  and  pegmatite,  contribute 
chiefly  to  the  formation  of  clay,  but  it  is  also  formed  from  the  decomposition  of 
basic  igneous  rocks.  The  alteration  of  granite  illustrates  the  changes  which  occur 

’for  fuller  discussion  and  reference  the  following  works  are  suggested; 

(leneral;  Ries,  1927;  Searle,  1929-1 930;  Wilson,  1927. 

Formation  of  clay:  Leith  and  Mead,  1915. 
h fFect  of  heat  on  clay;  Hleininger,  191  i. 

Origin  and  properties  of  the  clay  minerals;  Ross  and  Kerr,  1931,  1931a;  Ross  and  .Shannon, 
1926. 
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when  rock  is  weathered.  Fhe  feldspars,  which  constitute  on  an  averatre  52%  of  the 
minerals  ot  granite,  become  hydrated  and  lose  their  alkali  as  carbonate  or  bicarbon- 
ate, together  with  some  silica.  d"he  hydrated  aluminum  silicate  which  remains  is  a 
relatively  stable  compound  and  forms  the  basic  material  of  clays.  Iron  from  the 
decomposition  of  biotitfe,  hornblende,  and  other  ferromagnesian  minerals,  forms 
hematite  or  limonite  which  colors  the  clav.  d'he  calcium  and  magnesium  liberated 
from  \ arious  minerals  unite  with  carbon  dioxide  and  are  deposited  as  limestone  and 
dolomite.  Soda  is  carried  of!  in  solution  eventually  reaching  the  sea.  Ouartz  is  the 
most  stable  mineral  and  largely  remains  as  grit  or  sand,  the  relatively  small  amount 
which  is  leeched  out  by  solution  being  redeposited  as  chert.  The  end  products  of 
alteration  are  therefore  clay,  quartz  sand,  iron  oxides,  calcite,  dolomite  and  the 
salt  of  sea  water.  Clav  is  the  proponderant  product. 

Two  general  types  of  surface  clay  are  recognized,  residual  and  transported  or 
sedimentary.  Residual  clays  occur  in  sitii^  where  alteration  took  place,  while  the 
sedimentarv  clays  have  been  transported  and  redeposited  by  water,  .wind,  or  glaciers. 
In  beds  of  residual  clay,  a gradual  transition  from  clay  down  through  disintegrating 
rock  to  original  unaltered  rock  may  be  recognized,  while  transported  clays  bear  no 
relation  to  the  underlying  rock  and,  unlike  the  residual  clays,  are  stratified.  ater 
is  the  chief  agency  in  the  transportation  of  clays  which  are  reworked  and  sorted 
bv  its  action,  the  fineness  of  sedimentarv  clays  depending  upon  the  velocity  of  the 
current.  Residual  clays  usually  contain  grit  and  fragments  of  unaltered  rock. 

-Sedimentary  clays  are  classified  according  to  the  conditions  under  which  they 
were  formed  as  marine,  estuarine,  lake,  river  terrace,  glacial,  and  aeolian.  Marine 
clays,  which  are  deposited  some  distance  from  the  shore,  usually  form  extensive 
beds,  but  as  material  from  more  than  one  drainage  contributed  to  their  formation, 
their  composition  varies  in  different  parts  of  the  deposit.  Lake  clays  are  found  in 
relatively  shallow,  basin  shaped  beds.  Terrace  clays  formed  along  river  benches  in 
the  flood  season  are  frequently  sandy,  (ilacial  clays,  not  having  been  subject  to  the 
sorting  action  of  water,  are  often  gritty  and  full  of  stone.  .Aeolian  clays  are  charac- 
teristic of  extreme  arid  conditions. 

Changes  may  be  produced  in  clays  after  their  formation.  They  may  be  con- 
solidated by  mechanical  forces,  such  as  tilting,  folding,  and  faulting,  and  so  altered 
to  shale.  Shales  which  have  been  formed  principally  bv  pressure  can  be  ground  and 
plasticity  again  developed,  but  if  subjected  to  heat  as  well  as  mechanical  force, 
they  are  converted  to  slate  and  are  no  longer  of  value  to  the  potter.  Clays  may  also 
be  affecteci  by  chemical  forces.  Contact  with  air  oxidizes  the  iron  in  clay,  changing 
its  color  from  gray  to  yellow  or  brown.  I'his  effect  is  particularly  noticeable  in  the 
outer  layers  of  a deposit.  Iron  may  be  carried  in  bv  percolating  water,  and  sub- 
stances may  be  removed  in  solution,  as,  for  example,  lime  by  water  charged  with 
carbon  dioxide  and  iron  by  water  carrying  carbon  dioxide  and  organic  acids. 

d'he  basic  substance  of  clav  is  hydrated  aluminum  silicate,  but  the  ratio  of 
alumina  to  silca,  as  well  as  the  number  of  molecules  of  water  of  crvstallization,  is 
variable,  and  consequentlv  there  are  a number  of  distinct  clay  minerals.  These  clav 
minerals  are  very  difficult  to  identify  because  their  crvstals  are  exceedingly  minute 
and  rarely  found  in  a pure  state.  Some  idea  of  the  confusion  which  has  existed  in 
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the  classihcation  ot  clay  can  be  gained  from  the  fact  that  in  19I4  sixtv-one  names 
had  been  applied  to  hydrous  aluminum  silicates  and  many  of  these  varieties  were 
not  properly  established.  Recent  studies  by  Ross  and  Iverr  of  chemical  composition, 
optical  properties,  x-ray  def'raction  patterns  and  dehydration  curves  have  greatly 
clarified  the  properties  and  relationships  of  the  clay  minerals  and  reduced  the  num- 
ber of  established  varieties.^  These  writers  classify  the  clay  minerals  in  four  groups, 
two  of  which-  the  kaolinite  and  the  beidellite-montmorillonite — they  have  de- 
scribed. Kaolinite,  which  forms  minute  vermicular  or  thin  platy  crystals,  is  the 
principal  clay  mineral  in  residual  white-burning  clays  and  is  also  found  in  sedi- 
mentary beds  where  it  has  been  redeposited  from  the  erosion  of  primary  deposits. 
It  is  commonly  formed  by  the  profound  weathering  of  feldspathic  rock.  Since 
residual  white-burnina;  clays  are  of  mixed  or  variable  composition  they  are  properly 
called  kaolins  and  the  term  kaolinite  restricted  to  the  mineral  whose  properties 
and  composition  have  been  specifically  defined.  The  word  kaolin  is  derived  from  the 
Chinese  kao  lin,  meaning  high  hill^  the  name  of  a locality  where  clay  was  obtained 
for  the  manufacture  of  porcelain.  The  beidellite-montmorillonite  clav  minerals 
occur  in  many  soils  and  marine  shales.  Montmorillonite  is  the  characteristic  mineral 
of  bentonite,  a clayey  material  formed  from  the  decomposition  of  volcanic  glass. 
Bentonite  is  highly  adsorbent  and  is  used  commercially  as  a decolorizer.  Deposits  of 
this  material  are  common  in  some  parts  of  the  Southwest,  and  when  used  as  body 
clay  or  slip  by  primitive  potters,  its  distinct  optical  properties  distinguish  it  from 
a kaolinite-bearing  clay. 

Many  mineral  impurities  occur  in  clay,  only  the  commonest  of  which  need  be 
mentioned.  Quartz  is  the  most  ubiquitous  and  varies  in  amount  within  wide  limits. 
In  residual  clays  it  is  a remnant  from  the  disintegration  of  the  parent  rock;  and  in 
sedimentary  clays  it  has  frequently  been  introduced  from  various  sources  by  the 
transporting  agency.  Quartz  reduces  the  plasticity,  shrinkage  and  strength  of  clay. 
The  micas,  muscovite,  sericite  and  less  frequently  biotite,  are  present  in  many  clays. 
\’erv  finely  ground  mica  has  been  used  to  substantiate  the  theory  that  platv  struc- 
ture is  an  important  cause  of  plasticity  but  coarse  mica  reduces  plasticity  and  its 
fusion  point  is  above  the  temperature  range  of  primitive  firing.  Iron  compounds  are 
largely  responsible  for  the  red  color  of  burned  clav.  Hydrated  iron  oxide  (limonite) 
occurs  in  yellow  clay,  ferric  oxide  (hematite)  in  red  clays  and  ferrosoferric  com- 
pounds in  certain  bluish  clays.  Pyrite  (iron  sulphide)  and  siderite  (iron  carbonate) 
are  also  present  in  some  clays.  Ferric  oxide  acts  as  a gradual  flux  while  ferrous  oxide 
acts  as  a violent  flux  combining  with  silica  to  form  ferrous  silicate,  the  slag  of  the 
open  hearth  furnace. 

Other  minerals  occur  in  clays  in  small  quantities  and  may  affect  their  firing  be- 
havior. In  attempting  to  explain  the  properties  of  a hred  clav,  therefore,  one  must 
remember  that  a number  of  materials  and  a variety  of  factors  have  influenced  the 
result. 

The  effect  of  heat  on  clay  is  clearly  summarized  in  the  following  statements  bv 
Hewett  Wilson;-  “ f rom  the  chemical  standpoint,  dry  clav  consists  of  a large  variety 
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of  silicates  in  various  conditions  and  stages  ol  combination.  When  clay  is  heated, 
some  of  the  compounds  are  broken  down,  water  vapor  and  other  gases  are  evoK'ed, 
while  oxygen  is  taken  into  combination.  Finally,  w'hen  portions  of  the  mass  attain 
the  fused  condition,  a new  variety  of  complex  alkali,  calcium,  magnesium,  iron,  and 
aluminum  silicates  are  formed.” 

d'hree  periods  of  firing  are  recognized,  dehydration,  oxidation,  and  vitrification. 
\\’hen  clays  are  heated  the  mechanically  combined  water,  that  which  remains  after 
air  drying  but  is  not  a constituent  part  of  the  clay  substance,  is  first  driven  off. 
During  this  stage  of  dehydration,  generally  called  water  smoking  in  commercial 
ceramic  practice,  a low  temperature  should  be  maintained,  otherwise  steam  may 
form  more  rapidly  than  it  can  escape  through  the  pores  of  the  vessel  and  the  walls 
will  be  shattered  by  pressure.  The  primitive  potter,  who  uses  a direct  fire  and  attains 
maximum  temperature  in  a very  short  time,  often  avoids  the  risks  of  too  rapid 
dehydration  by  first  heating  her  pots  around  a bonfire.  Mechanical  dehydration 
takes  place  at  temperatures  between  20°  and  150°  C.  and  from  150°  to  600°  C.  the 
chemically  combined  water  of  the  clay  substance  is  removed.  The  rate  of  dehydra- 
tion is  influenced  by  the  texture  of  the  clay,  being  slower  for  a dense  compact  clay 
than  for  a sandy  open-textured  one.  The  temperature  at  which  the  plasticity  of  the 
clay  is  lost  varies  from  400°  to  800°  C.  depending  upon  the  type  of  clay. 

The  oxidation  period  extends  from  a temperature  of  350°  to  950°  C.  It  therefore 
overlaps  the  dehydration  period,  but  while  dehydration  requires  heat  alone,  oxygen 
as  well  as  heat  is  necessary  for  oxidation.  During  the  oxidation  period  any  organic 
matter  present  in  the  clay  is  broken  down  and  the  carbon  thus  liberated  unites  with 
oxygen  passing  off  as  carbon  dioxide  gas.  Ehe  effect  of  oxidation  is  seen  in  color 
changes;  light  and  dark  gray  clays  become  whitish,  buff  or  red,  as  carbonaceous 
material  is  burned  out  and  iron  is  brought  to  its  highest  state  of  oxidation.  The 
color  of  fired  clay  is,  therefore,  affected  by  firing  atmosphere  as  well  as  by  tempera- 
ture and  chemical  composition.  The  same  clav,  for  instance,  may  fire  either  buff 
or  gray  at  a given  temperature  depending  upon  whether  there  is  free  circulation  of 
air,  and  examples  of  red  paste  found  among  sherds  which  are  ordinarily  gray  do 
not  necessarily  indicate  a higher  firing  temperature.^  The  rapidity  with  which  carbon 

'A  comparison  of  the  original  color  of  a paste  with  that  produced  after  it  is  fired  in  an  oxidizing 
atmosphere  shows  whether  or  not  the  clav  was  fully  oxidized  by  the  original  firing  for  the  temperature 
maintained  in  retiring,  but  sweeping  conclusions  regarding  the  original  firing  atmosphere  are  not 
justified  by  this  test,  unless  the  character  of  the  raw  clay  and  the  time  and  temperature  of  the  original 
firing  are  known.  The  condition  of  iron  in  clays  differs  and  the  amount  of  carbonaceous  material  they 
contain  is  variable,  moreover,  even  with  the  same  atmosphere,  results  obtained  with  short  firing  at  low 
temperatures  cannot  be  expected  to  be  comparable  with  those  obtained  with  longer  firing  at  higher 
temperatures.  With  primitive  methods  the  character  of  the  firing  atmosphere — the  volume  and  propor- 
tion of  the  reducing  gases,  carbon  monoxide  and  hydrocarbons — will  necessarily  vary  during  different 
stages  of  firing  and  from  one  firing  to  the  next;  it  mav  be  reducing  in  effect  at  the  start  and  oxidizing 
at  the  close  or  more  strongly  oxidizing  at  one  time  than  another.  .A  difference  in  color  between  core 
and  surface  zones  of  a paste  shows  that  a given  atmosphere  and  temperature  were  not  maintained 
long  enough  to  complete  the  change  but  here  also  caution  should  be  observed  in  the  interpretation  of 
observations;  for  example,  a gray  core  with  red  margins  would  ordinarily  be  considered  the  result  of 
partial  oxidation  of  a gray  paste  but  tests  have  shown  that  certain  red  clays  fired  in  an  oxidizing  atmos- 
phere develop  a gray  core  at  low  temperatures  and  with  short  firing.  The  oxidation  of  carbonaceous 
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is  removed  during  firing  depends  upon  its  condition  and  upon  the  density  of  the 
clay.  \’egetable  matter,  common  in  surface  clays,  is  generally  readily  oxidized. 
Bituminous  matter,  more  free]uently  found  in  shales,  evolves  volatile  hydrocarbons, 
increasing  the  difficulty  of  firing;  if  the  temperature  is  too  high  the  pressure  of  gas 
may  shatter  the  vessel  wall  or  the  gas  may  flash  into  flame,  raising  the  temperature 
too  rapidly.  If  the  clay  is  dense  and  oxygen  does  not  penetrate  fast  enough  to  supply 
the  carbon,  it  will  remain  unburned  and  form  a black  core;  such  unoxidized  central 
streaks  are  common  in  many  types  of  Pueblo  pottery  because  they  were  given  a 
short  firing  at  relatively  low  temperatures  and  with  insufficient  draft.  A high  per- 
centage of  carbon  may  indirectly  cause  the  paste  to  fuse  and  bloat.  Ferrous  oxide, 
a violent  flux,  is  not  oxidized  until  all  carbon  is  removed,  and  if  the  temperature 
becomes  high  enough  to  vitrify  the  paste,  carbon  will  be  trapped  and  carbon  dioxide 
or  monoxide,  which  continues  to  form  but  cannot  escape,  will  cause  bloating.  This 
combination  of  conditions  may  explain  vitrification  and  bloating  of  some  types  of 
Pueblo  pottery. 

After  volatile  matter  is  removed  during  the  dehydration  and  oxidation  periods 
and  before  vitrification  takes  place,  the  fired  clay  body  attains  maximum  porosity. 
\dtrification,  the  melting  and  reacting  of  certain  components  of  the  clay,  increases 
the  strength  and  reduces  the  porosity  of  pottery.  Vitrification  commences  before  the 
appearance  of  the  pottery  gives  any  evidence  of  the  change.  In  the  incipient  stage 
just  sufficient  sintering  takes  place  to  cement  the  clay  particles.  The  ware  will  still 
have  an  earthen  fracture  and  a porosity  of  1 5%  or  more.  .As  the  temperature  is 
raised,  more  of  the  material  of  the  body  is  drawn  into  the  melt,  pores  are  filled  and 
porosity  is  reduced  to  1%.  With  still  higher  temperatures,  complete  fusion  and 
melting  occur  and  the  body  no  longer  stands  its  own  weight.  Vitrification  is  affected 
by  a number  of  factors,  most  important  of  which  are  the  silica-alumina  ratio,  fluxing 
impurities,  the  texture  and  grain  size  of  the  body,  homogeneity  of  the  mass,  and 
the  conditions  of  firing.  Wry  high  temperatures  are  required  to  melt  pure  aluminum 
silicate,  but  various  impurities,  such  as  alkalies,  ferrous  iron  and  lime,  reduce  the 
fusion  point.  The  vitrification  of  primitive  pottery  is,  therefore,  explained  by  these 
fluxing  impurities  rather  than  by  excessively  high  temperatures. 

With  these  general  facts  in  mind  we  may  ask  how  much  the  ceramic  technolo- 
gist can  learn  of  the  origin  and  piroperties  of  clay  in  pottery  and  what  tests  can  be 
applied  to  distinguish  clays  and  identify  their  sources.  At  the  outset  the  importance 
of  preserving  all  samples  of  potters’  clay  found  in  the  course  of  excavation  cannot 
be  overemphasized.  .A  survey  should  also  be  made  of  the  clay  resources  in  the  im- 
mediate area  of  the  site  being  worked.  By  studying  the  thermal  behavior  of  these 

material  in  clay  has  been  used  in  the  present  study  as  a simple  means  of  comparing  the  relative  oxidiz- 
ing effect  ot  a firing.  .A  short  cylinder  moulded  from  a standard  mixture  of  clay  and  lampblack  is  fired 
with  the  pottery.  When  the  cylinder  is  cut  in  halt  the  width  ot  the  zone  trom  which  the  lampblack  has 
lieen  burned  out  turnishes  a basis  tor  comparing  total  atmospheric  effect  ot  the  firing.  This  test  has 
proved  usetul  not  only  in  comparing  modern  Pueblo  firings  but  also  in  experimental  work  with  different 
methods  ot  firing.  We  have  little  reason  to  doubt  that  there  were  consistent  and  significant  changes  in 
character  ot  firing  atmosphere  during  Pueblo  history  and  some  intelligent  control  exercised  to  produce 
the  various  specialized  wares.  These  remarks  are  intended  onlv  to  emphasize  the  factors  which  must 
be  considered  before  we  can  prove  what  changes  did  take  place. 
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raw  clays  and  their  properties  when  hred,  comparisons  can  be  made  with  the  clay 
ot  vessels  and  original  sources  thus  often  located.  Such  a study  offers  the  most 
practical  means  of  ascertaining  the  geological  classification  and  position  of  the  clays 
used  in  pottery  as  well  as  their  original  properties. 

In  the  study  of  either  raw  or  hred  clays,  many  different  methods  may  be  em- 
ployed, including  petrographic  and  chemical  analysis,  the  determination  of  physical 
properties,  thermal  behavior,  x-ray  defraction  patterns  and  ultramicroscopic  exam- 
ination. Xo  single  method  can  be  expected  to  give  all  of  the  information  desired, 
and  the  problem  becomes  that  of  combining  methods  so  that  distinct  clays  can  be 
recognized  and  defined  by  a number  of  characteristics,  in  spite  of  the  difficulties 
arising  from  impurity  of  material  and  highly  variable  and  uncertain  bring.  The 
study  of  optical  and  physical  properties  together  with  thermal  behavior  has  been 
most  useful  in  the  present  investigation.  Chemical  analysis  may  be  justified  in 
specihc  cases.  The  other  methods  have  not  been  applied  in  archaeological  studies, 
and  the  data  obtained  may  not  warrant  the  expense  involved. 

The  optical  properties  of  clay  (color  in  transmitted  and  reflected  light,  refrac- 
tive indices  and  birefringence)  are  studied  with  the  petrographic  microscope.'  Clay 
particles  are  so  minute  that  measurements  of  optic  sign  and  extinction  angle  can 
seldom  be  made,  and  in  hred  clays,  particularly,  aggregates  rather  than  individual 
particles  must  be  studied.-  d'he  color  of  the  paste  is  affected  by  bring  temperature 
and  atmosphere,  and  as  these  may  differ  considerably  even  within  a type,  the  ob- 
servation is  of  limited  value  unless  specimens  are  rehred  to  bring  them  to  a com- 
parable state  of  oxidation  and  give  them  the  same  heat  treatment.  Refractive 
indices  and  birefringence  have  been  found  the  most  signihcant  of  the  optical  prop- 
erties. In  cietermining  refractive  indices,  it  is  necessary  to  let  the  powder  stand  in 
the  liquid  long  enough  for  the  part  measured  to  become  saturated;  otherwise  the 
refractive  index  of  clay  and  air  is  recorded  and  the  value  will  be  low.  Experimenta- 
tion is  the  best  guide  in  deciding  how  long  the  particles  should  be  immersed,  for  the 
time  required  as  well  as  the  difference  in  values  will  depend  to  a considerable  extent 
upon  the  character  of  the  clay.  Data  on  optic  properties  of  the  principal  clay  min- 
erals are  given  by  Ross  aitd  Kerr.-'  I'hese  determinations  are  for  the  pure  clay 
minerals,  all  samples  having  been  carefully  selected  and  tested.  Fhe  same  purity  of 
material  cannot  be  expected  in  pottery;  moreover,  optic  properties  are  changed 
upon  bring.  Birefringence  will  be  destroyed  if  the  bring  temperature  has  been  high 
enough  to  break  down  the  crystalline  structure  of  the  clay  or  to  dissociate  the 
aluminum  silicate,  but  for  many  pottery  types  this  temperature  was  not  reached. 
The  strength  of  birefringence  is  one  of  the  most  reliable  means  of  differentiating 
montmorillonite  from  kaolinite.  The  refractive  indices  of  these  two  clay  minerals 

* T rainine  in  the  principles  of  petrographic  technicjue  is  recjuired  tor  this  phase  ot  the  investigation. 
'Fhe  purpose  of  this  discussion  is  merely  to  point  out  certain  applications  ot  petrography  to  the  arch- 
aeologists’ problem. 

^Occasionally  platy  particles  of  clay  are  rearranged  when  a slip  is  polished  ami  aggregates  ot 
similarly  oriented  particles  are  torced  into  a position  parallel  with  the  surtace.  When  this  condition  is 
found  an  approximate  determination  ot  extinction  angle  can  he  made. 

•'ip3i,  1931a. 
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are  also  widely  separated,  those  ot  montmorillonite  beina;  lower.  But  upon  tiring, 
the  values  undergo  repeated  change  depending  upon  the  temperature  attained. 
Preliminary  experiments  have  shown  that  in  general  the  indices  ot  the  kaolins  and 
red-burnino;  alluvial  clavs  increase  consistentlv,  the  change  being  relatively  slight 
in  the  temperature  range  ot  the  primitive  potter,  but  the  indices  ot  bentonite,  which 
is  composed  largely  of  montmorillonite,  undergo  sharply  dehned  increases  and  cie- 
creases  so  that  at  certain  temperatures,  v’alues  mav  be  the  same  as  those  ot  kaolinite, 
while  at  other  temperatures  thev  mav  be  as  low  as  when  the  clav  is  in  the  raw  state. 
Therefore,  low  refractive  inciices  (1.500  to  i.s^o)  in  a paste  are  evidence  ot  the 
presence  of  montmorillonite  or  related  clav  minerals,  but  since  the  values  ot  these 
mav  reach  those  ot  kaolinite  at  certain  temperatures,  retractive  inciices  alone  will 
not  invariably  reveal  the  presence  ot  montmorillonite.  .Although  this  data  may  seem 
involved  and  detaileci,  in  the  Pecos  investigation  it  has  proven  usetul  tor  distinguish- 
ing clavs  and  locating  their  sources,  anci  the  results  ot  this  studv  will  illustrate  its 
application. 

.A  comparison  of  physical  properties  of  pastes  cannot  ditferentiate  clays  unless 
the  firing  conditions  have  been  identical.  Thus  red-,  bufl-,  and  white-burning  clays 
might  all  be  medium  gray  it  burned  with  a smokv  hre  at  the  Indian’s  comparativelv 
low  temperatures,  but  it  the  sherds  are  retired  to  critical  temperatures  the  significant 
differences  will  develop.  Kxact  temperature  control  is  of  course  essential  tor  this 
phase  ot  the  investigation.  Heating  in  a blow  pipe  flame  is  ot  little  value,  tor  although 
the  sherci  mav  be  oxidized  the  heat  treatment  is  too  uncertain  and  variable  to  tur- 
nish  a sound  basis  for  comparison.  The  color  of  the  clay  when  oxidized  at  tempera- 
tures within  the  potter’s  range  can  be  brought  out  bv  heating  sherds  at  850°  C.  tot- 
halt  an  hour.  More  striking  color  difterences  are  usually  developed  at  higher  temper- 
atures, 1000°  to  I 200°  C.  tor  example.  It  will  sometimes  be  tound  that  ot  two  neutral 
gray  sherds  one  will  burn  red  and  the  other  bufl,  which  tact  definitelv  establishes  a 
difference  in  the  clavs. 

I'he  retractoriness  ot  clay,  determined  by  the  degree  ot  heat  which  it  will  stand 
without  melting  and  detorming,  is  a significant  and  important  propertv.  It  potterv 
is  rehred  to  critical  temperatures,  its  hardness  and  porositv  will  give  some  indication 
ot  its  relative  retractoriness,  tor  both  hardness  and  density  increase  with  the  progress 
ot  vitritication.  Hut  the  retractoriness  of  a pottery  paste  is  influenced  bv  the  kind, 
grain  size  and  amount  ot  tempering  material  which  it  contains  as  well  as  bv  the 
retractoriness  ot  the  clay  base.  In  order  theretore  to  compare  the  clav  base  ot  ditfer- 
ent  specimens  the  temper  must  either  be  the  same  or  the  error  which  it  introduces 
must  be  determined  experimentally.  Tempering  material  may  affect  the  fusion 
point  ot  the  paste  in  two  ways:  it  may  raise  it  by  coarsening  the  texture,  so  that  it 
is  loose  and  open  and  clav  particles  lacking  close  contact  do  not  readily  sinter  and 
bind;  or  it  may  reduce  it  if  the  tempering  material  itself  has  a low  melting  point. 
The  effect  ot  easilv  fusible  temper  is  illustrated  in  the  Pecos  studv;  two  gray  pastes, 
one  untempered  and  the  other  tuff-tempered,  became  upon  bring  to  1 200°  C.  a 
brick  red  and  were  discovered  to  be  non-retractorv,  but  porositv  tests  proved  that 
the  tuff-tempered  specimens  were  more  completelv  fused  than  the  untempered 
ones.  L pon  heating  samples  ot  tuff  it  was  found  that  the  edges  of  Hakes  were  softened 
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and  rounded  at  1000°  C.  and  distinctlv  melted  at  1200°  C.  So  the  presence  of  this 
easily  fusible  temper  had  piromoted  vitrification  ot  the  piaste,  and  the  clay  of  the 
untempered  and  tutf-tempered  sherds  could  not  be  compared  in  this  way.  The 
extent  to  which  temp>er  affects  vitrification  can  be  determined  experimentally  for 
piarticular  clays.  Test  pdeces  can  be  made,  keepiing  all  factors  excep^t  temper  con- 
stant, then  by  varying  successively  kind,  grain  size  and  amount  of  tempter,  the 
effect  upton  ptorosity  produced  by  each  can  be  measured  and  compared  with  the 
differences  recorded  for  ptastes.  For  examptle,  with  a red-burning  alluvial  clav  fired 
to  9'po°  C.  a reduction  in  amount  of  sand  tempter  from  25  to  10%  reduced  porosity 
6%,  and  when  the  grain  size  of  the  sand  was  changed  from  <;o%  coarse — ^o% 
medium  to  100%  fine  the  ptorosity  was  reduced  o.X%.  d'herefore,  even  though 
tempering  materials  differ,  if  it  is  ascertained  that  the  difference  in  ptorosity  of  the 
rehred  piastes  is  considerably  greater  than  the  ptossible  variation  ptroduced  by  tempter, 
a difference  in  the  refractoriness  of  the  clays  is  established. 

Color,  density  and  refractoriness  form  the  basis  of  the  ceramist’s  classification 
of  clay.  I'his  system  might  be  simptlihed  and  adaptted  to  the  archaeologist’s  require- 
ments, for  it  offers  a means  of  designating  anti  comptaring  the  actual  ptropterties  of 
the  clay  used  in  ptottery  irresptective  of  differences  resulting  from  the  varied  and 
uncertain  methods  of  the  potter,  d'hree  color  divisions  may  be  used  and  the  range 
of  each  defined  by  the  Ridgway  standards  (see  jtpt.  qpo-qp)  as  follows: 

Wh  ite-burning — Colors  nearer  white  than  Ridgway’s  / tones. 

liuff-burning-  All  / tones,  d tones  from  9 to  19,  b from  1 to  19. 

Red-burning — .All  colors  darker  than  bd 

Sherds  must  be  rehred  in  an  oxidizing  atmospthere  to  dehnite  tempteratures  to  dehne 
color.  In  the  ptresent  investigation  sherds  were  heated  at  850°  C.  for  half  an  hour 
and  also  hred  to  i 200°  C.  Intermediate  tempteratures  were  used  for  sptecial  ptroblems. 

Density  and  refractoriness  are  relative  terms  and  the  distinction  between 
dense-burning  and  opten-burning,  refractory  and  non-refractory,  deptends  upton  the 
purpose  for  which  the  clay  is  to  be  used.  A clay  which  is  refractory  to  the  ptorcelain 
manufacturer  may  be  non-refractory  to  the  pirimitive  plotter,  d'herefore,  sptecial 
dehnitions  are  required  for  their  aptptlication  in  the  study  of  ptrehistoric  ptottery. 
Tentatively,  until  more  general  tests  can  be  made,  a clay  which  fluxes  below  1 200°  C. 
(or  cone  4)  is  considered  non-refractory  and  one  which  has  10%  or  more  aptptarent 
porosity  at  1200°  C.  is  classed  as  opten-burning.  The  importance  of  considering  the 
effect  of  temper  if  these  two  tests  are  used  to  compare  the  clay  base  of  ptottery 
rather  than  ptastes,  has  already  been  ptointed  out.  .Although  this  system  of  classifica- 
tion necessitates  firing  expteriments  and  sptecial  tests,  it  is  based  on  significant 
ptroperties  which  are  easily  measured,  whereas  the  facts  necessary  for  a geological 
or  mineralogical  classification  cannot  always  be  determined  with  certainty  from  the 
ptastes  alone. 

Chemical  analysis  is  used  by  the  ceramist  to  determine  the  ptresence  and  amount 
of  elements  which  will  affect  the  properties  of  the  hred  clay;  for  examptle,  a high 

'The.se  definitions  are  essentially  the  same  as  those  suggested  hv  Dietrich  for  commercial  pur- 
piexses:  1928,  pp.  251 -25  2. 
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percentage  of  alumina  indicates  a refractory  clay,  a larcje  amount  ot  silica  is  char- 
acteristic of  a sandy  clay,  the  percentage  ot  iron  and  its  ratio  to  certain  other  ele- 
ments largely  influence  the  color  ot  the  clay,  the  presence  ot  carbon  and  sulphur 
shows  the  rate  ot  firing  necessary  tor  complete  oxidation  and  the  prevention  ot 
bloating  and  black-coring.  Many  of  these  properties  can  be  measured  more  quickly 
and  directly  by  firing  experiments,  but  the  chemical  analysis  is  perhaps  particularly 
advantageous  tor  determining  the  impurities  which  cause  detects  in  firing.  In  the 
study  ot  pottery,  chemical  analysis  would  tacilitate  the  identification  and  compari- 
son ot  clays,  were  the  body  clay  unmixed  with  tempering  material,  but  as  most 
pastes  were  tempered,  (a  great  variety  of  materials  and  different  quantities  having 
been  used  tor  the  purpose),  chemical  analysis  can  give  only  bulk  composition.  It 
the  mineralogical  composition  and  quantity  ot  temper  is  determined  petrograph- 
ically,  it  is  possible  to  calculate  trom  this  data  and  the  bulk  analysis  the  approximate 
composition  ot  the  clay.  However,  these  results  are  seldom  sufficiently  accurate  tor 
comparative  purposes.  Slip  clays  unlike  body  clays  were  rarely  tempered  and  there- 
tore  a chemical  analysis  gives  their  true  composition.  But  slips  are  usually  thin  and 
it  is  a tedious  and  difficult  task  to  remove  sufficient  material,  free  from  paste,  for 
chemical  analysis.  This  method  may,  therefore,  be  regarded  as  a last  resort  in  the 
study  of  pottery  clays. 

.All  ot  the  tests,  with  the  exception  ot  the  porosity  determination,  which  have 
been  suggested  tor  the  study  of  body  clays  are  also  applicable  to  the  study  ot  slip 
clay  and  since  slip  clays  are  in  general  untempered  their  texture  and  mineral  in- 
clusions represent  those  ot  the  clay  itselt  and  should  be  recorded,  d'he  principal 
properties  considered  in  the  selection  of  a slip  clav  are  color,  hardness  and  texture. 
There  are  conspicuous  examples  among  Pueblo  wares  ot  the  use  ot  clays  unsuitable 
tor  slips,  such  as  the  “tugitive  red”  slips,  which  were  not  made  permanent  by  firing, 
anci  the  soft  slips  ot  Mimbres  classic,  Black-on-white  ware,  which  scaled  and  were 
soon  abraded  with  use.  The  tact  that  clays  which  will  burn  to  a light  and  pleasing 
color  are  not  common  in  the  Pueblo  area  probably  resulted  in  the  use  ot  many 
which  in  spite  ot  good  color  had  other  marked  disadvantages.  The  permanence  and 
durability  of  slips  depend  largely  on  the  hardness  which  the  clay  attains  on  firing, 
while  the  smoothness  and  the  degree  of  luster  which  can  be  produced  by  burnishing 
are  infiuenced  by  texture.  'These  properties  should  therefore  be  accurately  recorded 
(see  suggestions  pp.  442-443). 

The  procedures  for  the  study  ot  clay  which  have  been  discussed  relate  to  the 
properties  ot  the  fired  body  but  give  no  idea  ot  the  working  cpialities  ot  the  raw 
material.  Occasionally  slight  indirect  evidence  of  these  is  preserved  in  the  pottery 
itselt.  One  ot  the  potter’s  first  problems  is  to  prevent  her  vessel  trom  cracking  when 
it  is  dried,  and  the  addition  ot  tempering  material,  which  reduces  shrinkage,  ac- 
complishes this  purpose.  Thus,  if  one  paste  is  heavily  tempered  and  another  sparsely 
tempered  it  is  probable  that  the  tormer  had  higher  shrinkage  than  the  latter,  al- 
though the  proportion  ot  temper  used  is  only  suggestive,  because  clays  admit  con- 
siderable variation,  which  also  necessarily  resulted  trom  the  potter’s  methods. 
Kvidence  of  the  use  ot  a short  or  non-plastic  clay  is  sometimes  observed  in  the  cracks 
along  the  edge  ot  a coil  in  corrugated  ware,  but  if  the  coil  was  flattened  without 
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developing  cracks  the  clay  must  have  had  good  plasticity.  Direct  tests  of  the  raw 
clay  are  essential,  however,  tor  a satistactorv  understanding  ot  its  w'orking  cjuality. 
l ienee  the  importance  ot  preserving  all  ceramic  materials  tounci  in  ruins  and  ot 
investigating  the  clays  of  the  immediate  vicinity.  It  the  identity  of  any  of  these  raw 
clavs  with  the  pottery  clav  can  be  established  bv  comparing  their  thermal  behavior 
and  physical  and  optical  properties  at  given  temperatures,  then  the  original  working 
quality  ot  the  pottery  clav  can  be  tested. 

I'he  properties  ot  the  raw  clay  which  most  directlv  concern  the  potter  are 
plasticity  and  shrinkage.  Not  onlv  has  plasticitv  never  been  satistactorily  defined 
or  tully  e.xplained,  but  an  exact,  standard  method  tor  its  measurement  has  never 
been  devised.  I'he  experienced  potter  judges  plasticity  by  feel.  Simple  tests  are  also 
sometimes  made,  such  as  torming  a ball  between  the  palms  ot  the  hands  and  observ- 
ing how  much  it  can  be  flattened  without  developing  marginal  cracks  or  rolling  out 
a coil  ot  clav  and  ascertaining  how  thin  it  can  be  made  without  breaking  apart. 
l)Ut  these  are  only  rough  estimates.  More  direct  methods,  such  as  measurement  ot 
the  stress  which  can  be  applied,  are  not  highly  accurate  because  of  the  difficulty 
ot  keeping  the  clay  in  a unitorm  condition  with  regard  to  moisture  while  the  test  is 
being  made.  Indirect  tests,  such  as  measurement  ot  colloidal  content  and  the  amount 
ot  water  required  to  bring  the  clav  to  the  plastic  state,  have  been  proposed,  but 
although  these  properties  affect  plasticity  their  relation  to  it  varies  and  therefore 
they  cannot  be  considered  satisfactory.  A simple  method  which  gives  an  estimate  of 
cohesiveness  and  furnishes  a basis  for  comparison  has  been  used  in  the  present 
investitjation.  The  procedure  is  as  follows;  the  clav  is  hrst  air  dried  and  screened 
through  a No.  40  sieve.  ater  is  then  added  and  the  mass  kneaded  until  it  develops 
a given  resistance  to  pressure.  This  standard  condition  is  reached  when  a rod 
weighted  to  250  grams,  sinks  a distance  of  26  mm.  into  the  clay  in  thirty  seconds. 
In  order  to  reduce  friction  against  the  sides  of  the  rod  a wider  tip  is  used,  the  di- 
ameter ot  the  rod  being  2.6  mm.  and  the  tip,  4 mm.  in  diameter  by  2 mm.  in  height. 
An  estimate  of  cohesiveness  is  then  made  by  measuring  the  w'eight  which  a rope  of 
clay  will  hold  without  breaking.  Clay  which  has  been  worked  to  the  standard  con- 
sistenev  is  placed  in  a grease  gun  having  an  opening  12  mm.  in  diameter  through 
which  the  clav  is  forced.  In  order  to  attach  a small  pail  to  receive  the  weight,  the 
clav  is  pressed  into  a cage  (macie  from  a wire  coil)  having  the  same  diameter  as 
the  opening  of  the  grease  gun.  A hook  on  the  disk  at  the  bottom  of  the  cage  holds 
the  pail  and  the  clay  which  is  squeezed  between  the  w-ire  coils  gives  a better  hoki 
than  a clamp.  After  the  cage  has  been  attached,  a rope  of  clav  22  mm.  long  is  forced 
out,  and  Xo.  8 shot  poured  at  uniform  rate  into  the  pail  until  the  rope  breaks. 
Cohesiveness  is  then  expressed  bv  the  number  representing  the  weight  in  grams 
required  to  break  the  rope. 

The  water  required  to  bring  the  clay  to  its  best  working  condition,  called  water 
of  plasticity,  bears  some  relation  to  the  plasticity  of  the  clay,  for  in  general  the  more 
plastic  the  clay  the  more  water  will  be  required  to  develop  the  best  working  con- 
sistenev.  The  per  cent  water  of  plasticity  is  calculated  as  the  difference  in  w'eight  of 
a test  piece  in  the  plastic  condition  and  when  dry,  taken  in  terms  of  its  drv  weight. 
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Shrinkage  is  an  important  property  ot  clay  since  it  excessiye  it  causes  yessels 
to  crack  upon  drying.  Shrinkage  is  affected  by  the  per  cent  water  ot  plasticity  be- 
cause the  greater  the  amount  of  water  taken  up  the  greater  the  loss  and  consequent 
contraction  upon  drying.  F.ither  volume  or  linear  shrinkage  can  be  measured. 
Linear  shrinkage  is  determined  by  placing  two  sharp  marks  accurately  spaced  on  a 
test  piece  when  it  is  in  the  plastic  state;  the  distance  between  the  two  marks  is 
measured  when  the  piece  is  dried  and  the  per  cent  drying  shrinkage  calculated  by 
taking  the  difference  in  distance  between  the  marks  on  the  wet  and  dry  test  piece 
in  terms  ot  the  original  distance.  The  greater  the  distance  between  marks  the  more 
accurate  will  be  the  estimation  and  if  a simple  unit  ot  one  hundred  is  taken  calcula- 
tion will  be  simplified.  Fitty  millimeters  haye  been  tound  a conyenient  distance. 

I'he  study  ot  clays  is  inyolyed  and  difficult  and  a reyiew  ot  eyen  a tew  ot  the 
tactors  to  be  considered  and  the  cautions  to  be  obseryed  is  yery  likely  to  leaye  an 
impression  ot  hopeless  confusion  and  uncertainty.  Many  ot  the  procedures  discussed 
are  tentatiye  and  represent  merely  an  effort  to  make  a start  in  the  study.  Fhe  most 
promising  procedures  are  the  study  ot  optical  and  physical  properties  at  known 
temperatures  while  color,  density  and  retractoriness  offer  a convenient  and  signifi- 
cant basis  for  classification.  The  study  will  progress  in  proportion  as  exact  tests  are 
applied  and  the  actual  complexity  and  variability  ot  clay  will  otten  prove  an  aid  in 
identification  and  always  a stimulus  to  research. 


Idextification  of  Temperixg  Material 

Pottery  is  seldom  made  trom  clay  alone.  I'he  modern  ceramist  adds  to  his  clay 
powdered  silica  and  teldspar  or  grog.  The  primitive  potter  likewise  has  generally 
used  some  form  ot  non-plastic  material  unless  her  clay  was  naturally  sandy  or 
gritty.  .A  great  variety  ot  inclusions  have  been  tound  in  prehistoric  pottery  including 
sand,  crushed  rock,  volcanic  ash,  ground  potsherd,  limestone,  and  shell,  the  material 
used  depending  both  upon  the  custom  of  the  potter  and  what  was  afforded  by  her 
environment.  This  non-plastic  material  or  temper,  as  it  is  called  by  American 
archaeologists,  serves  several  purposes.  It  reduces  shrinkage  and  the  danger  ot 
cracking  both  mechanically  and  by  lowering  the  total  surtace  area  of  the  particles 
ot  the  mass  and  consequently  the  amount  ot  water  required  to  bring  the  clay  to  the 
plastic  state.  Temper  also  lessens  the  stickiness  ot  clay  and  unless  low  in  plasticity 
the  tempered  clay  is  easier  to  handle.  More  important  is  its  tunction  in  firing;  by 
coarsening  and  opening  the  texture  ot  the  body  it  permits  the  more  rapid  escape  ot 
gases  which  it  held  in  the  dense  clay  would  cause  spalling,  blistering  or  bloating. 
I'he  effect  is  especially  important  when  vessels  are  heated  rapidly  as  in  primitive 
direct  firing.  \\  hether  or  not  the  primitive  potter  recognized  the  value  of  temper  in 
firing  we  have  no  way  ot  knowing,  but  experience  must  have  taught  her  some  ot  its 
advantages  and  correction  of  shrinkage  is  undoubtedly  the  most  conspicuous  one. 
I'he  one  disadvantage  in  the  use  ot  temper  is  the  tact  that  it  weakens  the  clay. 
Archaeologists  have  sometimes  erroneously  reterred  to  temper  as  a binder,  probably 
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visualizing  it  as  forming  a bond  because  it  prevents  crackins;;  but  clav  with  its  hicjh 
cohesion  is  obviouslv  the  binder  and  the  temper  simply  prevents  excessive  shrinkage. 

The  studv  of  tempering  material  is  of  interest  to  the  student  of  potterv  who 
would  trace  changes  in  technique  because  of  the  wide  varietv  of  materials  utilized, 
but  it  is  also  of  more  gent^ral  interest  because  it  frequentlv  gives  the  clearest  evidence 
of  the  provenience  of  pottery.  The  sands  and  rocks  used  are  often  so  distinctive  that 
their  exact  source  is  established  bevond  question.  But  such  data  demands  exact 
and  detailed  identification.  .A  hand  lens  has  often  been  used  to  detect  tempering 
material  and  in  the  coarser-textured  pastes  it  is  sometimes  possible  to  distinguish 
bv  this  means  fragments  of  rock,  sand,  or  sherd.  Exact  petrographic  determination 
of  the  temper  in  potterv  types  which  are  described  in  archaeological  literature, 
shows,  however,  that  manv  of  the  identifications  made  with  a hand  lens  are  in- 
correct. Repeated  tests  bv  experienced  individuals,  moreover,  prove  that  the  method 
is  not  entirelv  reliable.  In  the  technological  description  of  Pecos  tvpes,  the  propor- 
tion of  sherds  in  which  the  kind  of  temper  can  be  identified  with  a lo-power  lens, 
and  the  particular  characteristics  which  should  be  observed,  are  discussed.  It  will 
be  found  that  the  temper  cannot  invariably  be  recognized  megascopicallv  in  anv 
of  the  types  occurring  at  this  site,  with  the  possible  exception  of  certain  of  the  culin- 
ary types;  none  of  the  fine-textured  types  can  be  identified  with  the  hand  lens,  and 
the  paste  of  half  of  the  sherds  of  decorated  wares  is  fine-textured.  This  partiallv 
illustrates  the  limitations  of  megascopic  examination.  .An  equally  serious  objection 
is  the  fact  that  specific  identification  can  never  be  made  in  this  wav.  The  kind  of 
tempering  material  used  reflects  the  custom  of  the  potter,  but  in  order  to  discover 
the  source  of  materials  a detailed  analysis  of  the  mineralogical  composition  is  neces- 
sarv;  the  accessory  minerals  in  a sand,  for  example,  may  show  the  drainage  from 
which  it  came,  or  rock  temper  may  be  definitely  traced  to  a particular  outcrop  by 
detailed  petrographic  analysis.  The  petrographic  microscope  is  essential  and  in- 
valuable in  this  phase  of  the  work.  The  importance  of  microscopic  analvsis  in  ceramic 
studies  is  well  established.  It  is  used  in  modern  ceramic  investigations,  particularlv 
in  the  study  of  thermal  changes  of  ceramic  bodies,  to  determine,  for  example,  the 
degree  of  solution  of  quartz  and  the  formation  of  mullite  and  sillimanite.  Likewise 
its  application  in  archaeological  studies  is  not  new,  for  Xordenskidld  reported  the 
analysis  of  thin  sections  of  Mesa  \ erde  pottery  in  1893  and  more  recently  Linne' 
has  published  results  of  petrographic  examination  of  South  and  Middle  .American 
types. ^ Nevertheless,  the  possibilities  of  this  method  as  a means  of  revealing  the 
technological  history  of  piottery  have  been  barely  touched. 

The  use  of  the  petrographic  microscope,  no  less  than  chemical  analysis,  re- 
quires specific  training.  Minerals  are  not  identified  by  their  appearance  as  viewed 
in  polarized  light,  but  by  exact  measurement  of  certain  optic  properties,  and  the 
importance  of  accurate  identifications  cannot  be  overemphasized.  Descriptions  of 
inclusions  which  “look  like  quartz”  or  “are  green  and  probably  either  hornblende 
or  a pyroxene”  have  occasionallv  appeared  in  archaeological  literature  and  are 
obviouslv  worthless.  If  an  accurate  determination  cannot  be  made  it  is  better  to 
wait  than  to  give  a report  this  fallacious  guise  of  scientific  method. 

^ N'ordenskiold,  1893,  pp.  78,  81,  84.  Linne,  19:1^,  pp.  29-60;  1929,  pp.  261-269. 
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Since  the  principles  of  optics  and  petrographic  methods  of  analysis  are  fully 
cov'ered  bv'  texts  and  constitute  a special  study,  only  certain  adaptations  need  be 
discussed  here.  The  method  of  identifying  mineral  inclusions  in  pottery  does  not 
differ  essentially  from  the  geologist’s  procedure  in  studying  a thin  section  of  rock, 
for  primitiv^e  pottery  was  not  hred  high  enough  to  develop  artificial  minerals  and 
relativ’ely  few — certain  hydrous  minerals  and  carbonates — are  changed.  However, 
the  mineral  fragments  are  often  exceedingly  small  and  it  is  necessary  to  acquire 
experience  in  determining  optic  properties  of  very  fine-grained  material.  ITe  petro- 
graphic microscope  is  used  for  the  examination  of  both  thin  sections  and  powdered 
materials  immersed  in  refractive  liquids.  The  thin  section  shows  the  shape,  arrange- 
ment, size  and  quantity  of  inclusions,  and  the  texture  and  relations  of  paste,  slip, 
paint  and  glaze.  In  some  instances  even,  the  thin  section  is  necessary  for  the  identi- 
fication of  temper;  potsherd  fragments  can  seldom  be  recognized  in  powdered  paste 
and  while  the  mineral  components  of  a rock  may  be  identified  in  this  manner  the 
rock  itself  cannot  be  studied.  Although  the  preparation  of  the  thin  section  requires 
time  and  a certain  degree  of  skill  it  furnishes  a valuable  and  permanent  record.^ 

The  study  of  powdered  material  immersed  in  liquids  of  known  refractive  index 
is  also  an  essential  part  of  microscopic  technique  and  is  used  especially  in  determin- 
ing refractive  indices,  since  in  thin  sections  this  property  can  be  estimated  only  by 
comparintj  the  unknown  with  the  mounting  medium  or  an  adjacent  mineral.  The 
thin  section  shows  a relatively  small  sample,  and  it  is  often  advantageous  to  examine 
a large  amount  of  powdered  material  in  incident  light  with  the  binocular  micro- 
scope; then  particular  minerals  can  be  picked  out  with  a needle,  immersed  in  a 
refractive  liquid  and  all  of  their  optic  properties  recorded.  The  refractive  liquids 
save  considerable  time  when  it  is  necessary  only  to  identify  the  minerals  present. 

General  classes  of  tempering  material  can  be  determined  with  the  binocular 
microscope  in  all  but  the  hnest-textured  sherds.  Sand,  sherd,  volcanic  ash  and 
different  colors  and  textures  of  igneous  rock  can  be  distinguished,  but  this  instru- 
ment does  not  give  the  mineralogical  detail  necessary  to  locate  the  source  of  ma- 
terials, and  it  is  most  effectively  used  in  conjunction  with  the  petrographic  micro- 
scope. The  binocular  microscope  is  particularly  useful  for  classifving  large  lots  of 
stratigraphic  material,  after  the  types  have  been  fully  defined  by  the  petrographic 
microscope,  which  should  always  be  at  hand  to  check  doubtful  specimens. 

'The  softness  and  friability  of  pottery  necessitate  impregnation  with  bakelite  for  the  preparation 
ot  thin  sections.  The  method  is  described  in  the  following  papiers; 

Ross,  1924,  1926.  Legette,  1928. 

It  is  often  desirable  to  slice  the  sherd  diagonally  through  the  vessel  wall,  since  a cross-section 
gives  only  a small  specimen  and  a longitudinal  section  does  not  include  slip  or  pigment,  nor  are  the 
possible  paste  variations  occurring  from  core  to  margin  represented.  .A  number  of  grades  of  bakelite, 
v'arving  in  viscositv,  color  and  the  rapidity  with  which  they  can  be  hardened,  is  on  the  market.  Legette 
recommends  C.V.  1305  which  has  been  found  satisfactorv  for  impregnating  potterv  but  a thin  lacquer 
(B.L.  3128)  has  certain  advantages;  it  is  lighter  colored  and  can  be  heated  more  rapidly.  .As  it  is  less 
viscous  the  potterv  chips,  which  hav'e  been  soaked  and  air-dried,  are  given  a second  dip  to  leav'e  a 
reasonably  thick  coat  on  the  surface.  More  complete  penetration  of  bakelite  is  obtained  if  chips  are 
boiled  in  bakelite  solvent  previouslv  to  impregnation.  The  impregnated  chip  can  be  heated  with  less 
danger  of  blistering  if  first  thoroughlv  air-dried. 
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The  identification  of  the  rarer  mineral  inclusions  is  facilitated  if  thev  can  be 
concentrated  bv  separation  from  the  paste  and  more  common  minerals.  I'his  is 
particularly  true  in  the  case  of  sand-tempered  wares  in  which  accessory  minerals 
may  serye  to  differentiate  the  sand  of  different  drainages.  Methods  of  separation 
deyeloped  in  petrographic  studies,  and  applied  particularly  in  the  study  of  sedi- 
ments, may  be  useful.  Separation  with  an  electromagnet  and  with  heayy  liquids 
haye  both  been  tried,  but  the  success  of  the  latter  method  especially  depends  upon 
completeness  of  separation  of  minerals  from  paste,  since  particles  of  porous  clay 
adhering  to  small  mineral  grains  cause  them  to  float  in  the  heayy  liquid.  The  applica- 
bility of  the  method  for  pottery  analysis  is  partially  determined  by  the  softness  of 
the  paste.  Mith  yery  low-hred  wares  it  may  be  possible  to  effect  a more  complete 
separation  by  preliminary  digestion  in  sulphuric  acid,  which  would  attack  some 
fired  clays  but  few  of  the  principal  minerals.  The  procedure  has  not  been  checked 
in  the  Pecos  study  because  most  of  the  types  are  relatiyely  well  fired  and  electro- 
magnetic separation  has  been  more  satisfactory  than  heayy  liauid  separation. 

The  approximate  percentage  of  tempering  material  in  a paste  can  be  estimated 
from  thin  sections.  The  Rosiwal  method  employed  by  petrologists  to  calculate  the 
percentage  of  giyen  minerals  in  rocks  is  useful  for  this  purpose.  It  is  based  on  the 
principle  that  “along  any  line  of  adequate  length  drawn  on  a plane  surface — the 
ratio  of  the  sum  of  the  linear  intercepts  of  any  giyen  mineral  to  the  total  length 
measured  across  the  rock-surface  is  approximately  equal  to  the  yolume-percentage 
of  that  mineral  in  the  rock.”'  The  total  length  of  the  lines  along  which  constituents 
are  measured  should  be  at  least  one  hundred  times  the  ayerage  diameter  of  the 
particles  measured.  In  order  to  insure  greater  accuracy,  a line  two  hundred  times  the 
ayerage  diameter  of  the  constituents  was  taken  in  the  Pecos  study.  Measurements 
should  be  made  at  uniform  interyals  oyer  the  section  to  ayoid  any  unconscious 
tendency  to  select  fields,  and  to  insure  an  e\  en  sampling  of  the  section.  Both  margin 
and  core  of  the  sherd  should  also  be  included  in  the  count. 

'I'he  accuracy  of  this  method  when  applied  to  ceramic  determinations  was 
tested  with  pastes  of  known  composition,  l est  pieces  were  prepared  with  clay  from 
Zuhi  tempered  with  k and  by  yolume  of  sand,  rock  and  sherd,  the  rock  and 
sherd  being  sifted  and  recombined  after  grinding  to  duplicate  sand  in  grain  size. 
These  samples,  together  with  untempered  clay  as  a control,  were  fired  to  ioqo°  C. 
and  thin-sectioned  for  counts.  The  results  showed  that  a high  degree  of  accuracy 
cannot  be  claimed  for  the  method  when  applied  to  pottery  but  errors  are  small 
compared  with  the  yariation  in  amount  of  temper  present  in  different  sherds  of  the 
same  type.  When  well  prepared  sections,  in  which  the  temper  can  be  clearly  dis- 
tinguished from  the  paste,  are  used  and  the  utmost  care  is  exercised  in  counting,  the 
ayerage  error  does  not  exceed  io%,  that  is,  the  count  will  giye  a minimum  of 
in  a sherd  which  actually  contains  2^;%.  Compared  with  this  error  the  amount  of 
temper  in  sherds  of  a single  type  has  been  found  by  this  method  to  yary  from  the 
ayerage  anywhere  from  iS  to  60%.  The  ayerage  yariation  for  nine  representatiye 
Pecos  types  was  28^.  In  other  words,  the  more  sparsely  tempered  sherds  of  a type 


' Holmes,  1940,  p.  tin 
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averaging  25%  temper  will  contain  only  18%  and  in  extreme  cases  no  more  than 
10%.  The  Rosiwal  method  can  be  used  to  determine  the  percentage  oi  all  granular- 
textured  temper  but  is  not  reliable  lor  platy  or  needle-like  material,  especially  as 
these  were  sometimes  oriented  when  the  vessel  was  shaped.  Tuff  anci  mica  are  the 
only  examples  ol  this  type  ot  temper  so  tar  encountered.  Mineral  matter  occurring 
naturally  in  the  clay  is  not  distinguished  trom  the  artihciallv  introduced  temper  in 
these  counts,  but  the  non-plastic  material  of  the  clay  generally  constitutes  a verv 
small  percentage  ot  the  total  mineral  inclusions,  d'he  unequal  change  in  the  volume 
ot  temper  and  ot  clay  caused  by  tiring  shrinkage  introduces  a comparativelv  slight 
error.  The  two  principal  sources  of  error  in  the  application  ot  the  Rosiwal  method 
are  careless  sampling  and  inaccurate  measurement.  A sufficient  number  of  measure- 
ments must  be  taken  in  each  section  to  insure  an  exact  record  ot  that  specimen  and 
furthermore  enough  sherds  should  be  measured  to  represent  the  type.  Difficultv  in 
measurement  may  arise  either  from  indistinct  boundaries  or  from  similarity  of 
the  clay  t ase  and  temper.  It  the  boundary  of  a crystal  is  oblique  to  the  plane  of  the 
thin  section  there  will  be  an  overlapping  film  ot  clav  and  the  edge  ot  the  crystal  will 
not  be  sharplv  defined.  Moreover  certain  types  of  temper  may  be  so  like  the  clav  in 
color  and  texture  that  they  are  not  seen,  as  for  example  sherd  tempering  fragments 
which  are  similar  in  appearance  to  the  clay  base.  Judgment  must  therefore  be  exer- 
cised not  onlv  in  sampling  but  also  in  deciding  whether  a type  can  be  measured  with 
sufficient  accuracy  to  give  reliable  data.  Lhider  favorable  conditions  the  calculated 
percentage  approximates  the  proportion  ot  temper  used  by  the  potter  and  forms  a 
basis  for  comparing  the  average  amount  ot  temper  in  different  wares  and  also  the 
degree  of  variation  within  a ware. 

d'he  possibility  of  removing  certain  kinds  ot  temper  by  chemical  treatment  offers 
another  means  of  calculating  the  proportion  ot  temper  in  a paste.  It  a non-cal- 
careous  clay,  for  example,  is  tempered  with  calcite,  limestone  or  shell,  the  amount  of 
temper  can  be  estimated  by  removing  the  calcium  carbonate  with  hydrochloric  acid 
and  comparing  the  original  weight  ot  the  paste  with  either  the  weight  ot  the  washed 
and  dried  residue  left  by  acid  treatment  or  with  the  calcium  carbonate  precipitated 
trom  the  filtrate. 

Since  volume  of  temper  can  be  calculated  there  is  need  tor  specihc  definition  of 
quantitative  terms.  On  the  basis  of  experience  with  Pueblo  wares  the  following 
terms  have  tentatively  been  applied: 

Sparsely  tempered  under  15% 

Moderately  tempered  15  to  30% 

Heavily  tempered  over  30% 

rhe  average  grain  size  ot  tempering  material  has  been  calculated  by  averaging 
the  diameters  of  one  hundred  grains  in  a section.  T'o  avoid  unconscious  selection 
only  the  grains  which  come  under  the  micrometer  scale  are  measured,  and  the  slide 
is  shitted  to  bring  the  scale  on  fields  unitormlv  spaced  over  the  section,  d'hese 
estimates  ot  grain  size  can  be  used  to  compare  types  but  are  lower  than  the  true 
value  because  the  thin  section  cuts  through  the  greatest  diameter  of  only  a portion 
ot  the  grains,  others  being  only  grazed  and  cut  in  all  positions  intermediate  between 
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these  two  extremes.  Petrographers  have  worked  out  a formula  for  correcting  this 
error,  hut  it  applies  to  specimens  in  which  the  grains  are  of  nearly  equal  size  and 
consequently  cannot  be  used  to  correct  estimates  for  sherds  in  which  there  are  great 
differences  in  grain  size,  d'he  maximum  diameters  measured  will  represent  the  true 
maximum  it  a large  enough  section  is  used  to  insure  interception  through  the  center 
ot  some  ot  the  largest  inclusions.  It  was  found  in  the  study  of  Pecos  material  that 
the  average  grain  size  often  varies  but  slightly  for  sherds  which  differ  noticeably  in 
distribution  ot  sizes  of  inclusions;  thus  a high  proportion  of  fine  material  will  equalize 
the  average  for  sherds  with  large  amounts  ot  medium-textured  grains  and  those 
with  a moderate  amount  (tt  coarse  material.  A determination  ot  the  percentage  of 
fine,  medium  and  coarse  material  is  therefore  more  significant  than  the  calculation 
ot  the  average  size.  Definition  ot  textural  terms  is  necessary  tor  this  purpose  and  the 
following  standards,  based  on  those  used  by  petrographers  for  the  description  of 
sediments,  have  been  adopted  tor  this  study: 


'rextiiral  Ter>?is 

\'ery  fine 
bine 
Medium 
Coarse 
\'ery  coarse 


Diafneter  of  grai>i  ni  mm. 

0.05-0. 1 o 
0.10-0.25 
0.25-0.50 
0.50-1 .0 
1 .0  and  above 


In  geological  usage  the  limits  here  specified  tor  coarse,  medium,  and  fine  define 
these  grades  ot  sand;  and  very  fine  corresponds  to  coarse  silt.  Coarse  sand  falls 
between  the  limits  ot  1.0  and  2.0  mm.  and  gravel  between  2.0  and  10.0  mm.'  Five 
hundredths  ot  a millimeter  has  been  taken  as  the  lower  limit  in  the  definitions 
adopted  because  in  this  range  an  increasingly  large  proportion  ot  the  grains  may 
have  occurred  in  the  clay  and,  since  we  are  concerned  with  the  temper,  an  arbitrary 
limit  must  be  fixed.  "Fhe  largest  ot  the  medium  particles  can  be  seen  with  the  unaided 
eye,  and  the  medium  and  largest  ot  the  fine  with  the  aid  of  a lo-power  hand  lens 
under  favorable  conditions,  that  is,  with  distinct  color  contrast  between  paste  and 
inclusions.  But  it  is  not  necessary  or  practicable  to  base  the  definition  ot  terms  upon 
the  range  ot  sizes  detected  megascopically  because  these  will  differ  with  the  degree 
ot  color  contrast  in  materials.  Some  workers  will  find  that  the  definitions  proposed 
do  not  correspond  with  their  conception  ot  these  grades.  In  certain  Mississippi 
\’alley  pottery  types,  tor  example,  much  ot  the  temper  is  considerably  coarser  than 
2.0  mm.  F.xperience  will  prove  whether  it  will  be  advisable  to  expand  the  standard 
definitions  evenly  to  divide  the  entire  range  ot  grain  sizes  found  in  pottery,  or 
whether  it  will  be  more  practical  to  use  special  terms  tor  these  somewhat  exceptional 
materials.  I'he  first  alternative  would  have  the  disadvantage  of  making  too  broad 
the  terms  which  cover  the  range  found  in  the  majority  ot  pottery  types.  Fhe  word 
gravel  might  possibly  be  used,  or  textural  terms  applied  to  an  exceptional  kind  ot 
temper  could  be  defined  independently;  “coarse  shell,”  tor  example,  might  describe 


'See  Holmes,  1930,  p.  197. 
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a different  size  than  “coarse  temper.’’  The  problem  will  have  to  be  worked  out  by 
those  lamiliar  with  the  range  of  materials,  and  the  number  of  subdivisions  required 
in  the  Mississippi  Valley.  1 he  subdivisions  established  in  geological  usage  have  been 
found  adequate  and  satisfactory  for  the  description  of  both  Southwestern  and 
Middle  .American  paste  textures. 

d'he  number  of  sherds  which  should  be  analyzed  for  the  petrographic  descrip- 
tion of  a type  will  naturally  be  decided  to  a certain  extent  by  its  variability.  Usually 
an  examination  with  the  binocular  microscope  will  show  the  range  of  textural  and 
mineralogical  variations  occurring  within  a type  defined  by  surface  features  and  so 
furnish  a guide  for  the  more  detailed  study. 

d'he  results  of  petrographic  analysis  of  pottery  cannot  be  fully  interpreted 
without  a knowledge  of  the  geology  of  the  locality  from  which  it  comes.  In  many 
regions  available  geological  data  do  not  give  the  detail  necessary  for  the  exact 
location  of  sources  of  material  and  in  such  cases  special  studies  must  be  made.  Fhe 
nature  of  these  will  be  suggested  by  the  particular  ceramic  materials  found.  Often 
it  will  be  desirable  to  compare  the  sand  of  streams  draining  different  formations 
and  to  study  the  minor  textural  and  mineralogical  variation  in  igneous  outcrops. 

Temper  is  one  of  the  most  diverse  of  ceramic  materials  and  it  is  also  the  most 
readily  and  accurately  identifiable,  d'he  Pecos  study  will  give  some  idea  of  the 
character  and  importance  of  results  which  can  be  obtained  when  a large  variety  of 
materials  were  used  and  geological  provinces  are  sharply  defined.  It  is  believed  that 
these  data  justify  thorough  analysis  correlated  with  systematic  geological  held  work. 

Analysis  of  Pig.menis 

I'he  studv  of  ceramic  pigments  involves,  in  addition  to  the  identihcation  of  the 
substances  used,  a consideration  of  the  viscosity  or  spreading  quality  of  the  raw 
material,  the  physical  relations  and  possible  chemical  reactions  between  pigment 
and  clay,  and  the  effect  of  bring  upon  composition,  color  and  permanence  of  the 
pigment.  Chemical  analysis,  thermal  experiments  and  microscopic  examination  all 
contribute  to  the  investigation.  Microscopic  examination  shows  the  thickness,  tex- 
ture and  homogeneity  of  the  paint  and  its  depth  of  penetration;  chemical  analysis 
offers  the  most  satisfactory  means  of  identihcation,  and  when  the  composition  is 
known,  thermal  experiments  aid  in  the  study  of  effects  of  bring  and  causes  of  per- 
manence. One  of  the  principal  difficulties  in  identihcation  is  that  of  obtaining  a 
sample  of  sufficient  size  for  chemical  analysis  yet  free  from  slip  or  body  clay,  for  the 
paint  is  often  exceedingly  thin  and  sometimes  penetrates  and  stains  the  slip  or 
body  so  that  it  is  practically  impossible  to  distinguish  pigment  from  discolored  clay. 
A number  of  investigators  have  reported  analyses  of  Pueblo  ceramic  pigments;  the 
work  of  only  a few  need  be  reviewed  to  illustrate  the  various  methods  which  have 
been  employed. 

One  of  the  earliest  chemical  analyses  was  published  by  Nordenskiold  in 
He  determined  that  the  paint  of  certain  Mesa  Verde  vessels  has  an  iron  base  and 


•p.  84. 
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interred,  from  the  discovery  ot  a mixture  of  hematite  and  resin  on  a stick,  that  the 
paint  was  applied  in  the  terric  state  and  reduced  during  firing  bv  the  admixed 
organic  matter.  Xordenskiold  does  not  describe  the  method  of  analysis  used,  nor 
does  he  seem  to  have  discovered  that  the  paint  of  classic  Mesa  \’erde  ware  is  organic 
in  composition.  The  pigments  ot  certain  Black-on-vvhite  types  from  Chaco  Canon 
and  M esa  \’erde  were  analyzed  by  Germann,  the  material  for  these  tests  having 
been  removed  trom  the  sherd  bv  digestion  with  hvdrofiuoric  acid  previously  to 
analysis  and  the  torm  ot  oxide  present  determined  by  the  magnetism  of  the  paint 
particles.*  A simple  means  ot  distinguishing  between  organic  and  iron  paint  b\ 
oxidation  was  used  by  Hawley.-  This  method  depends  upon  the  fact  that  many 
pigments  containing  iron  will  redden  when  treated  with  hvdrofiuoric  acid  and  heated 
in  an  oxidizing  atmosphere,  while  under  the  same  conditions  carbonaceous  matter 
burns  out,  leaving  only  the  ash.  The  test  is  theretore  non-technical  and  has  since 
been  adopted  by  a number  ot  archaeologists.  But  it  is  limited  to  the  determination 
ot  only  two  kinds  ot  paint  and  otten  more  refined  methods  are  desirable.  Also  certain 
theories- -as,  for  example,  the  supposition  that  plant  iuice  was  always  used  with 
mineral  paint,  and  that  the  permanence  ot  organic  paint  was  due  to  a protective 
silicate  film  - were  advanced  without  experimental  demonstration  and  consequently 
have  been  misleading  and  have  resulted  in  erroneous  conclusions.  Gonver  sub- 
stituted tor  the  oxidation  method  the  potassium  terrocyanide  test  tor  iron,  apply- 
ing the  reagent  directly  to  the  paint  surtace  which  had  previously  been  digested 
with  acid.-*  Although  the  terrocyanide  test  tor  iron  is  preterable  to  oxidation,  the 
application  ot  acid  and  reagent  to  the  sherds  is  not  to  be  recommended  because 
it  is  impossible  with  this  procedure  to  keep  the  pigment  tree  from  slip. 

Most  investigators  have  used  acid,  either  hydrofluoric  or  a mixture  of  hydro- 
fluoric and  hydrochloric,  to  loosen  the  paint  trom  the  clay  surtace  previously  to 
analysis.  Digestion  with  hvdrofiuoric  acid  is  also  recommended  tor  the  Hawley 
tests  because  the  paint  is  then  more  readily  oxidized.  Hydrofluoric  acid,  however, 
attacks  the  clay  as  well  as  the  pigment,  and  although  the  latter  is  usually  the  more 
soluble  of  the  two,  an  indefinite  amount  of  clay  will  be  included  with  the  sample  if 
it  is  removed  with  acid  treatment.  On  the  other  hand,  if  the  test  is  made  on  the 
sherd  and,  as  with  either  the  Hawley  or  Gonyer  methods,  acid  is  allowed  to  flow 
across  the  surface,  some  of  the  pigment  may  be  carried  off  in  solution.  Hawley 
discusses  the  solubility  ot  clay  and  pigment  and  mentions  certain  very  necessary 
precautions.^  But  even  with  experience  and  caution  the  procedure  is  not  always 
reliable.  The  mechanical  removal  of  paint  is  an  alternative  for  aciti  treatment,  but 
requires  care  and  patience.  The  process  should  be  observed  with  a binocular  micro- 
scope to  avoid  cutting  into  the  clay,  and  a steel  tool  cannot  be  used  if  iron  determina- 
tions are  to  be  made.-'*  .A  crystal  of  carborundum  properly  mounted  makes  a con- 
venient scraping  tool,  since  it  cuts  rapidly,  being  considerably  harder  than  either 
steel  or  quartz.  Carborundum  is  an  artificial  compound  of  carbon  and  silicon,  and 

’1926,  pp.  480-482.  -19-9.  PP-  73>-754-  Cosgrove,  1932,  p.  94.  *1929,  p.  74. 

^The  possibilitv  ot  removing  extraneous  iron  with  an  electromagnet  was  tested,  hut  the  method 
proved  unsatistactorv  because  the  iron  adheres  to  the  particles  ot  pigment,  and  the  greater  part  ot 
the  sample  is  consequently  attracted  bv  the  magnet. 
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though  these  two  elements  would  be  introduced  into  the  sample  with  the  abrasion 
or  rtaking  of  the  scraping  tool,  they  do  not  interlere  with  the  determination  of  the 
metallic  elements.  Certain  types  ot  mineral  paint  which  have  no  relief  and  appear 
to  have  penetrated  the  clay  as  freely  as  would  soluble  organic  paints  are  particu- 
larly difficult  to  remove  by  scraping.  In  such  cases  a drop  of  hydrofluoric  acid 
carefully  applied  will  loosen  the  surface  and  upon  drying,  the  pigment  can  be  re- 
moved by  scraping.  The  particular  method  which  is  selected  for  removing  piaint  will 
depend  upon  the  nature  of  the  materials  and  the  problems  involved,  but  it  is  often 
advisable,  as  a final  precaution  against  contamination  of  the  sample,  to  test  the 
slip  as  well  as  the  paint;  then  if  the  principal  elements  found  in  the  paint  sample  do 
not  occur  in  the  slip,  the  analysis  represents  the  composition  of  the  paint.  If  the 
same  elements  are  present  in  both  slip  and  paint,  special  care  and  iudgment  must  be 
exercised  in  obtaining  the  sample  and  interpreting  results. 

Techniques  which  have  been  developed  for  the  analysis  of  minute  quantities  of 
material  are  distinctly  advantageous  in  the  study  of  ceramic  pigments.  .Micro- 
chemical analysis  has  been  found  satisfactory  for  the  qualitative  determination  of 
many  elements  occurring  in  paints  a?id  glazes,  d'he  polarizing  microscope  is  utilized 
in  this  method  to  identify  elements,  principally  by  means  of  reaction  m which 
readily  identifiable  crystalline  compounds  are  formed.'  Microchemical  analysis  does 
not  generally  require  separation  of  the  sample,  as  in  the  usual  procedure  for  cjuali- 
tative  analysis,  and  conseejuently  sidistances  which  interfere  with  certain  reactions 
may  be  present.  Idiis  restriction  necessitates  a thorough  knowledge  of  all  reactions 
and  possible  effects  of  interfering  elements,  d'ests  which  have  been  found  reliable 
in  the  study  of  Pueblo  pigments  include  the  potassium  thiocyanate  test  for  iron,  the 
sodium  bismuthate  test  for  manganese,  the  potassium  iodide  test  for  lead  and  the 
potassium  mercuric  thiocyanate  test  for  copper.  Spectrographic  analysis  is  especially 
adapted  to  exact  qualitative  analysis  of  small  samples  and  mav  also  be  used  for 
approximate  quantitative  determinations,  but  the  expense  of  equipment  limits  the 
use  of  this  method  for  archaeological  work. 

(Juantitative  analysis  is  sometimes  necessary  for  the  solution  of  specific  prob- 
lems, but  requires  larger  samples  than  qualitative  determination.  If  the  composition 
of  the  clay  is  known,  the  amount  included  in  a sample  of  mixed  pigment  and  clay 
can  be  determined  and  deducted  from  the  analysis.  It  might  appear  feasible,  there- 
fore, to  calculate  the  composition  of  the  paint  in  this  way,  rather  than  to  obtain  a 
sample  of  paint  free  from  surface  clay.  The  method  is  not  generally  practicable, 
however,  because  a hard,  thin  slip  is  almost  as  difficult  to  remove  as  the  paint; 
moreover,  the  mixed  sample  of  pigment  may  contain  an  uncertain  amount  of  body 
clay,  as  well  as  slip  clay.  It  is  therefore  advisable  to  work  with  unmixed  samples 
and  it  has  been  demonstrated  that,  with  highly  accurate  instruments  and  experience 
in  dealing  with  small  samples,  the  usual  procedure  for  ejuantitative  analysis  can  be 
carried  out  with  a ten  milligram  sample. 

Pueblo  potters  used  both  organic  and  mineral  paints;  the  former  were  of  vege- 
table origin  and  the  latter  included  oxides  of  iron  and  of  manganese,  and  ferruginous 

'For  a discussion  of  microcheniical  metlioiis  and  description  of' tests  see  Chamot  anci  Mason,  lyqi . 
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and  white-burning  clays.  Black  was  produced  with  either  vegetable  or  mineral  sub- 
stances, while  reds,  yellows  and  whitish  colors  were  obtained  with  clays,  Kach  type 
of  paint  presents  specific  problems.  The  argillaceous  paints  are  usually  similar  in 
composition  to  slip  clays,  having  been  chosen  for  their  color  and  texture.  Methods 
for  their  identification  .and  description  are,  therefore,  covered  in  the  section  on 
clays,  d'he  iron  and  manganese  paints  are  readily  identified  by  microchemical  tests 
and  oxidation  is  the  simplest  means  of  recognizdng  an  organic  pigment. 

One  of  the  principal  rec]uirements  for  a ceramic  pigment  is  that  it  withstand 
firing;  consequently,  the  decoration  of  pottery  with  organic  matter  seems  anomalous. 
\ arioLis  theories  have  been  advanced  to  explain  why  the  carbon  from  a vegetable 
paint  is  not  burned  out  in  hrintj.  d'ests  made  in  an  effort  to  learn  more  about  the 
conditions  favorable  to  the  successful  use  of  organic  paint  will  illustrate  the  fact 
that  identification  of  the  substance  is  only  one  of  many  problems  which  arise  in  the 
study  of  ceramic  pigments.  Idle  standard  black  paint  used  by  present-day  Pueblo 
potters  of  San  Ildefonso,  Tesuque,  Cochiti,  and  Santo  Domingo  is  an  extract  of  the 
Rocky  Mountain  Bee  Plant  (Peritoma  serrnlatnm) ^ commonly  cd\\e:d  guaco  by  the 
native  peoples.  The  preparation  of  this  paint  by  San  Ildefonso  potters  had  been 
described  by  (futhe.*  Gnaco  is  also  used  by  Zuhi  potters  as  a vehicle  for  mineral 
paint.-  It  is  reported  that  the  Hopi  mix  the  concentrated  juice  of  a species  of 
tansy  mustard  {Sophia  sp.)  with  mineral  paint. .As  a result  of  the  general  use  of 
the  Bee  Plant  the  idea  has  become  prevalent  that  it  possesses  some  peculiar  proper- 
ties which  make  it  especially  suitable  for  ceramic  purposes.  There  is  no  excuse  for 
the  persistence  of  this  idea,  which  is  almost  akin  to  a superstition,  for  the  question 
whether  the  juice  of  certain  plants  only  will  produce  black  when  applied  to  raw 
clay  and  given  short  rapid  firing  is  verv  easily  answered  by  experiment.'*  .A  number 
of  organic  substances  including  the  concentrated  extract  of  a species  of  chenopodium, 
iriock  orange,  dandelion,  licorice,  sugar,  glucose,  honey,  glue,  starch  and  gum 
tragacanth  have  been  compared  guaco;  applied  on  the  same  clays  and  with  the 
same  firing  treatment,  they  produce  black  or  dark  grav  similar  to  that  obtained 
with  gnaco. 

The  fact  that  substances  as  different  in  appearance  as  sugar  and  the  dark 
gummy  juice  of  t\\t  gnaco  will  both  fire  black  has  been  recognized  bv  certain  of  the 
Pueblo  potters,  for  they  sometimes  add  sugar  to  tViGw  gnaco  paint,  d'here  are  a num- 
ber of  things  in  addition  to  hred  color  which  may  account  for  the  use  of  a particidar 
plant  for  vegetable  paint:  abundance,  succulence  and  ease  with  which  the  juice  is 
extracted,  spreading  quality,  rate  of  drying  and  color  before  firing.  The  Bee  Plant 
is  an  abundant  annual  in  the  vicinity  of  the  Pueblos.  ITe  concentrated  juice  has 
sufficient  body  or  viscosity  to  flow  well  from  the  brush  and  being  of  an  olive  color 

'1925,  pp.  25-26.  'ISrevenson,  1904,  p.  37 1. 

^Hawley,  1929,  p.  738,  Colton.  June,  1931.  p.  3. 

■ ■'Some  years  ago  Mr.  K.  M.  Chapman  became  interested  in  this  question  and  tested  various  plant 
extracts.  He  fired  paints  made  from  the  concentrated  juice  of  dandelion,  mock  orange,  a species  of 
chenopodium  and  also  licorice,  and  could  distinguish  none  ot  these  from  gnaco.  Mr.  Chapman  also 
recognized  that  .Santo  Domingo  slip  held  organic  paints  better  than  some  other  slip  days  used  by  the 
Pueblos. 


T K C H N ()  I.  ()  G I C A I.  A X A L Y S I S 


415 


shows  up  against  the  clay.  It  also  dries  t]uickly.  A sugar  solution,  of  the  same  con- 
centration as  the  gimco,  being  more  fluid  tends  to  spread.  It  is  also  nearly  colorless 
so  that  the  design  cannot  be  clearly  seen  and  as  it  dries  slowly,  care  must  be  taken 
to  avoid  smearing  it.  On  the  other  hand,  gummy  substances  such  as  glue  or  starch 
paste  are  so  cohesive  that  they  peel  off  upon  drying,  unless  very  thinly  applied. 
Kven  guaco  mav  increase  the  crazing  of  certain  slips  by  its  excessive  contraction  and 
this  effect  is  lessened  by  the  addition  of  sugar.  While  guaco  possesses  advantages 
its  use  has  also  been  fixed  by  custom,  which  undoubtecily  enters  into  many  of  the 
ceramic  practices  of  the  Indian. 

•A  plant  extract  such  as  guaco  consists  primarily  of  carbon,  oxygen  and  hydro- 
gen united  in  complex  organic  compounds.  When  heated  these  compounds  are 
broken  down,  volatile  matter  is  driven  off,  and  free  carbon  is  deposited  on  the  clay, 
d'he  chief  problem  in  connection  with  these  paints  is  to  explain  why  the  carbon  does 
not  also  burn  and  so  escape  as  carbon  dioxide  gas,  leaving  only  a trace  of  plant  ash. 
.As  a matter  of  fact,  these  paints  can  be  burned  out  with  prolonged  heating  under 
oxidizing  conditions;  but  the  rapidity  and  completeness  with  which  they  burn  varies 
considerablv;  thus  a gray  streak  remains  on  some  after  they  have  been  held  at  a 
temperature  between  800°  and  840°  C.  for  half  an  hour,  while  no  trace  is  left  on 
others.*  It  has  been  found  that  organic  paint  is  much  more  easily  oxidized  if  it  is 
first  treated  with  hydrofluoric  acid.  In  explanation  of  this  fact  it  has  been  suggested 
that  the  carbon  is  protected  by  a very  thin  coat  of  an  alkali  silicate  formed  by  the 
reaction  of  alkali  salts  in  the  plant  ash  with  the  silica  of  the  clay.-  A partial  analysis 
of  ash  from  an  organic  paint,  containing  28.*;%  ash,  of  which  8.2%  was  silica  and 
■52.4;%  alkali,  is  given  in  support  of  this  theory.-*  .An  incipient  glaze  is  not  visible 
on  the  surface  of  these  organic  paints  even  upon  microscopic  examination;  more- 
over, after  guaco  paint  is  fired,  a coat  of  powdery  ash,  which  is  easily  brushed  off, 

^Clays  having  a very  low  vitrification  point  niav  begin  to  sinter  at  the  temperature  employed  in 
Pueblo  firing  and  it  this  occurred  organic  matter  would  be  trapped  and  protected.  Sintering  ot  the 
clay  may  possibly  explain  the  tenacity  with  which  organic  paint  is  held  on  some  types  ot  prehistoric 
sherds  but  was  seldom  an  important  tactor. 

^Hawley,  1929,  p.  739. 

“Hawley,  1929,  p.  739.  The  Hawley  analysis  would  have  been  more  significant  had  the  history  ot 
the  sample  been  known,  tor  the  amount  ot  ash  in  organic  pigments  varies  within  wide  limits,  depending 
upon  the  method  ot  preparation.  The  plants,  as  gathered,  contain  a variable  amount  ot  siliceous  dust. 
Furthermore,  atter  concentration  by  boiling,  the  liquid  is  air-dried  or  sun-dried,  during  which  time  it  is 
exposed  to  dust.  .Any  organic  extract  haiuiled  in  the  same  way  might  have  a high  silica  content.  Paint 
made  trom  Bee  Plant  which  was  washed  betore  extraction  and  the  extract  concentrated  indoors  con- 
tained 0.45%  silica  as  compared  with  8.2%  tound  by  Hawley.  When  the  juice  ot  the  Bee  Plant  is 
concentrated  by  boiling,  an  in.soluble  salt  separates.  This  salt  may  amount  to  13%  of  the  sample, 
though  part  is  sometimes  included  with  the  paint;  but  when  calcineti  it  is  reduced  one  halt,  so  adds 
only  6.5%  to  the  ash.  It  is  composed  principally  ot  a calcium  salt,  which  was  not  positively  identifietl. 
However,  it  is  none  ot  the  common,  sparingly  soluble,  salts  ot  calcium — the  sulphate,  carbonate,  phos- 
phate or  oxalate.  When  burned  to  an  ash  it  yields  calcium  carbonate,  ecjuivalent  to  the  amount  ob- 
tained from  burning  calcium  citrate,  and  when  the  salt  is  tlissolved  in  hydrochloric  acid  it  is  not  repre- 
cipitated by  the  addition  ot  ammonia  except  on  boiling.  This  reaction  is  characteristic  ot  calcium 
citrate.  Paint  in  which  the  .soluble  salt  had  been  retained  was  compared  with  that  trom  which  it  had 
been  rejected  and  no  positive  effect  of  this  part  of  the  ash  upon  the  carbon  was  noted.  In  preparing 
paint  trom  the  Bee  Plant  it  was  tound  that  the  juice  becomes  dark  and  less  soluble  it  dried  at  100°  C. 
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usually  covers  the  surface;  therefore,  it  is  evident  that  at  least  a considerable  part 
of  the  ash  does  not  enter  into  the  formation  of  a glaze.  The  theorv  of  the  protection 
of  carbon  paint  by  a thin  silicate  him  was  tested  in  three  wavs:  bv  comparing  the 
permanence  of  ash-free  organic  substances  with  that  oi gnaco,  bv  determining  wheth- 
er the  relative  permanence  of  ash-free  substances  was  improved  bv  the  addition  of 
salts  equivalent  to  the  ash  of  guaco,  and  hnallv  bv  testing;  the  effect  of  partial  re- 
moval of  ash  from  gnaco. 

Sugar  was  selected  as  an  ash-free  substance  for  comparison  with  gnaco.  Solu- 
tions of  each  were  prepared  in  the  same  strength  (29  parts  of  pigment  to  71  parts  of 
water,  which  is  the  concentration  used  by  a Cochiti  potter).  Lines  were  drawn  with 
the  two  solutions  on  various  tvpes  of  slip  clav,  the  brush  being  dipped  for  each 
stroke.  The  slips  were  prepared  bv  mixing  the  same  weight  of  clav  in  a given  amount 
of  water  and  each  trial  piece  was  given  the  same  number  of  applications  and  the 
same  degree  of  polish.  Test  pieces  were  fired  in  an  electric  resistance  furnace  with 
accurate  temperature  control  to  850°  C.  in  thirty  minutes.  Under  these  conditions, 
in  which  all  factors  were  constant  except  composition  of  paint,  the  depth  of  black 
on  the  different  clavs  varied  greatlv  whereas  the  sugar  and  guaco  differed  but 
slightly,  the  former  being  a little  deeper  and  more  even  in  color  on  those  clavs 
which  took  the  organic  paints  most  effectivelv,  and  somewhat  weaker  on  the  clays 
which  did  not  hold  any  organic  pigment  well.  As  an  additional  test,  the  trial  pieces 
were  broken  in  two;  one  part  was  rehred  to  850°  C.  and  held  between  this  tempera- 
ture and  840°  C.  for  twentv  minutes.  Also  duplicate  trials  were  carried  to  950°  C. 
in  thirtv  minutes.  The  results  of  these  two  heat  treatments  were  hardlv  distinguish- 
able; the  carbon  had  been  completelv  oxidized  from  some  clavs,  while  a dark  gray 
streak  remained  on  others;  likewise  x\\e  gnaco  was  stronger  in  color  on  certain  clavs 
while  on  others  the  sugar  was  more  resistant  to  oxidation. 

The  effect  of  the  addition  of  alkalies  and  silica  to  ash-free  organic  substances 
was  tested  by  adding  sodium  carbonate  and  sodium  silicate  to  sugar  and  to  lamp- 
black in  amounts  equivalent  to  that  in  x\\q  guaco  analvzed;  2£;  and  40%  solutions  of 
wood  ashes  were  also  added  to  these  two  substances.  To  eliminate  the  possible  effect 
of  soluble  salts  in  the  clav,  both  bodv  and  slip  clays  were  washed  by  repeated  decan- 
tation with  distilled  water.  The  solutions  were  compared  with  sugar  alone  and  with 
guaco  by  painting  them  on  test  pieces  which  were  fired  to  8;o°  C.  and  held  for  twentv 
minutes.  Fhe  substances  to  which  alkali  and  silica  had  been  added  were  no  more 
resistant  to  oxidation  than  the  normal  sugar  solution. 

An  attempt  was  made  to  remove  the  alkali  from  guaco  bv  dialysis,  but  some  of 
the  salts  are  evidentlv  organicallv  combined  and  cannot  be  extracted  in  this  way. 
Hut  a dialyzed  sample  of  guaco  from  which  27%  of  the  original  ash  had  been  re- 
moved was  compared  with  normal  guaco.  When  fired  rapidly  to  8«;o°  C.  and  also 
after  being  held  at  this  temperature  for  twentv  minutes  the  normal  and  dialyzed 
guaco  were  indistinguishable. 

Another  possible  effect  of  the  ash  in  plant  extracts  was  considered;  that  is, 
even  though  not  combined  as  a silicate  or  fluxed,  it  might  have  a protective  or 
fire-proofing  effect  on  the  carbon.  It  is  a common  practice  in  the  determination  of 
ash  to  dissolve  the  coating  of  fusible  salts  if  the  carbon  is  difficult  to  oxidize,  for 
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after  this  treatment  the  carbon  burns  off  readily.  The  coating  of  ash  on  organic 
paint  might  also  considerably  prolong  the  time  required  for  oxidation.  To  test  this 
theory  trial  pieces  were  painted  with  guaco  and  bred  rapidly  to  850°  C.  One  of 
these  was  then  boiled  in  distilled  water  for  twenty  minutes,  while  the  coating  of 
ash  on  the  other  was  undisturbed.  Subsequent  rehring  to  a temperature  of  850°  C., 
which  was  held  for  twenty  minutes,  oxidized  the  undisturbed  specimen  as  fully  as 
the  one  from  which  the  ash  was  entirely  removed. 

These  experiments  show  conclusively  that  organic  paint  of  the  type  used  by 
the  Pueblo  potter  is  not  protected  by  a silicate  film  and  that  ash  is  not  an  important 
factor  in  reducing  the  rate  of  oxidation  of  carbon  during  the  firing  of  these  pigments. 
Other  factors  should  be  considered  in  explaining  the  minor  differences  noted  be- 
tween guaco  and  sugar  in  resistance  to  oxidation.  It  is  well  known  that  carbon 
from  different  sources  varies  and  that  some  kinds  burn  more  readily  than  others. 
Lampblack  from  the  partial  combustion  of  oil  and  carbon  black  from  natural  gas 
are  common  examples  of  the  variation  in  carbon.  The  coking  of  coal  is  analogous 
to  the  combustion  of  organic  paint;  most  bituminous  coals  yield  soft  coke  and 
comparatively  few  yield  a hard  metallurgical  coke  capable  of  sustaining  the  load 
in  the  blast  furnace.  Fhere  is  practically  no  ash  in  petroleum  coke,  yet  the  carbon 
left  in  the  final  breaking  down  of  some  tars  is  hard  and  dense  and  has  the  appearance 
of  having  been  melted.  The  carbon  from  the  dialyzed  guaco  was  more  dense  than 
from  the  normal  guaco  and  required  three  hours  to  burn  to  a white  ash  under  condi- 
tions which  would  have  burned  the  carbon  from  undialyzed  in  approximately 

twenty  minutes.  .According  to  Mellor,  the  temperature  at  which  combustion  begins 
depends  greatly  upon  the  physical  condition  of  carbon,  being  spontaneous  for  very 
fine  carbon  but  not  beginning  until  a temperature  of  660°  C.  is  reached  for  carbon 
approaching  the  density  of  graphite.^  It  is  possible  that  with  more  detailed  study 
the  characteristic  form  or  condition  of  the  carbon  together  with  the  particular 
mineral  salts  present  will  specihcally  identify  the  source  of  certain  organic  paints. 
'I’he  assumption  that  the  Rocky  Mountain  Bee  Plant  was  always  used  by  pre- 
historic Pueblo  potters  is  not  justified. 

The  marked  variation  in  depth  of  color  o\  guaco  paint,  when  applied  to  different 
clays,  has  been  mentioned.  I’hese  differences  show  very  plainly  that  certain  prop- 
erties of  the  clay  perform  an  important  part  in  the  protection  of  the  carbon.  The 
clays  tested  include  Santo  Domingo  and  Laguna  slip  clays,  the  carbonaceous  pottery 
clay  of  Zuhi,  buff-burning  Cretaceous  clays  from  the  Galisteo  Basin,  red-burning 
alluvial  Tertiary  clays  from  the  Tesuque  valley  and  bentonites  from  Santa  Cruz 
and  Vallecitos  Creek.  "Fhe  clays  which  held  t\\Q  guaco  longest  were  those  which  had 
the  highest  per  cent  water  of  plasticity  and  shrinkage.  Thus  the  bentonites  gave  a 
black  at  850°  C.  and  dark  gray  corresponding  to  Ridgway’s  i5'""m  on  rehring  for 
twenty  minutes  or  bring  to  950°  C.;  the  Santo  Domingo  slip  and  a clay  of  similar 
properties,  found  in  the  Galisteo  Basin  on  the  bank  of  the  jara  at  the  mouth  of  the 
Cahoncito  Colorado,  also  protected  the  carbon  well,  having  the  color  of  Dusky 

'Mellor,  1916,  p.  722.  Page  718,  ignition  temperature  of  charcoal  in  oxygen,  300°-500°  C.;  ot 
graphite  C. 
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Neutral  (iray  (Ridgway’s  w)  with  the  short  hrintr  and  Neutral  (yrav  or  Li<);ht 
Neutral  Gray  l>  with  the  longer  or  higher  tiring.  The  Santo  l)omino;o  and  Jara  clays 
have  high  adsorption  and  shrinkage,  though  they  are  less  extreme  in  these  respects 
than  the  bentonites,  d'hey  resemble  the  bentonites  in  optic  properties.  Their  oriy;in 
has  not  yet  been  determined  but  they  do  not  show  the  ash  structure  of  true  benton- 
ites. The  sedimentary  clays  having  averatje  per  cent  water  ol  plasticity  and  shrink- 
age are  unsatisfactory  for  the  guaco  paint,  as  it  hres  to  Neutral  (iray,  I 5'""b  (Light 
Mouse  Ciray)  or  i7""b  (Light  Drab)  at  850°  C.  and  leaves  only  a faint  trace  or 
disappears  completely  on  longer  hrinw.  It  is  also  with  this  class  of  clays  that  a poorer 
black  is  obtained  with  sugar  as  compared  with  guaco}  Similar  tests  were  also  made 
with  the  jara  clay  and  a white-burning  commercial  clay  obtained  from  Coors 
Porcelain  Company.  These  two  clays  were  used  as  slips  and  mixtures  of  the  Jara 
with  21;,  33,  50  and  of  the  Coors  clay  also  were  used.  With  the  firing  treatment 
previously  described  the  jara  hred  to  Dusky  Neutral  (iray  at  8<;o°  C.  and  to 
Neutral  Gray  on  being  held  at  this  temperature  for  twenty  minutes,  while  the  Coors 
clay  retained  only  enough  carbon  to  give  a Pallid  Neutral  (iray  /'on  the  first  firing 
and  burned  out  completely  on  rehring.  I'he  mixtures  of  the  two  clays  showed  a 
relatively  even  gradation  in  color  from  one  extreme  to  the  other. 

The  relation  of  the  strength  of  organic  paint  to  the  type  of  clay  used  has  been 
recognized  by  the  Pueblo  potters,  for  Santo  Domingo  slip  is  preferred  by  modern 
Tewas  using  organic  paint,  and  the  .San  Ildefonso  potters  obtain  it  in  trade  from 
either  Srnto  Domingo  or  Cochiti  Indians  who  both  use  it.-  Potters  of  Zia,  Laguna, 
Isleta,  Acoma  and  Zuhi,  having  open-textured  slips  which  do  not  retain  an  organic 
paint,  decorate  with  mineral  pigments.  It  would  be  interesting  to  determine  whether 
the  distribution  of  organic  paints  in  prehistoric  times  bears  a direct  relation  to  the 
occurrence  of  clays  of  the  type  upon  which  this  paint  is  most  effectively  used. 

Some  clays  have  the  property  of  adsorbing  dye  from  solution  and  are  used  as 
decolorizers.  Clays  which  are  satisfactory  for  organic  paints  might  be  expected  to 
adsorb  a larger  proportion  of  the  vegetable  extract  from  solution.  The  relation  of 
the  adsorptive  property  of  clays  to  their  protection  of  carbon  was,  therefore,  tested 

'The  following  figures  will  give  an  idea  of  the  range  in  water  adsorption  and  shrinkage  of  these 

various  tvpes  of  clav:  , , . . , ■ , 

\(  'irater  of  plasticity  ' c linear  shrinkage 


Zuhi  clav 

.f8 

1 2 

Cretaceous  clav 

Galisteo  Basin 

A- 

10 

Tertiarv  Clav 

Tesuque  X’alley 

30 

10 

Jara  clav 

62 

18 

Bentonites 

\’allecito  Creek 

86 

So  extreme  that  thev 
cracked  badiv  and 
measurements  could 

Rio  Oso 

r~ 

not  be  made. 

Afuthe,  192c,  p.  2j.  This  slip  absorbs  and  holds  organic  matter  so  tenaciously  that  it  is  necessary 
to  avoid  handling  a vessel  before  it  is  fired,  since  oil  from  the  fingers  is  absorbed  and  leaves  a black 
finger  print  upon  firing. 
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by  adding  a.  guaco  solution  to  different  types  of  clays  in  a water  suspension.  But  the 
bentonites  and  clays  of  similar  type  did  not  remove  any  more  of  the  color  than  did 
the  common  sedimentary  clays. 

Kxperiments,  in  w\\\ch.  guaco  was  painted  on  test  pieces  given  preliminary  firing, 
also  prove  that  the  preservation  of  guaco  is  due  to  properties  of  the  raw  clav.  A test 
piece  slipped  with  Jara  clay  was  fired  to  850°  C.  and  then  painted;  upon  refiring  to 
8<;o°  C.  (the  temperature  at  which  a good  black  was  obtained  from  guaco  painted 
on  raw  Jara  clay)  only  a faint  trace  of  gray  remained.  .A  series  of  test  pieces  of  Jara 
clay  was  then  prepared  and  fired  to  temperatures  ranging  from  200°  to  500°  C.  with 
intervals  of  sO  degrees  between  trials.  The  shrinkage,  loss  of  water,  decrease  in 
plasticity  and  rate  of  slaking  was  determined  for  each.  They  were  then  painted 
with,  guaco  and  refired  to  8^0°  C.  in  thirty  minutes.  .A  direct  relation  was  shown  be- 
tween the  strength  of  the  guaco  paint  and  the  degree  of  dehydration  and  consequent 
shrinkage  and  loss  of  plasticity  of  the  clay.  The  plasticity  of  the  Jara  clav  was  not 
entirely  destroyed  until  a temperature  of  4<?o°  C.  was  reached  and  the  guaco  was 
noticeably  paler  on  test  pieces  which  had  been  fired  to  or  above  this  temperature. 
If  the  permanence  of  the  guaco  were  dependent  primarily  on  the  formation  of  a sili- 
cate film,  preliminary  heating  of  the  clay  should  have  no  effect  on  the  depth  of 
color.  The  two  properties  of  clav  which  clearly  bear  a relation  to  the  permanence  of 
organic  paint  are  the  water  of  plasticity  and  shrinkage,  which  fact  means  that  a given 
amount  of  clay  will  take  up  more  of  the  guaco  solution  and  that  upon  drying  the 
clay  particles  are  drawn  tightly  together  thus  protecting  the  films  of  pigment  which 
surround  them.*  The  effect  of  hydrofluoric  acid  used  in  the  Hawley  tests  to  facilitate 
oxidation  is  readily  explained  by  this  theory  of  the  adsorptive  and  protective  effect 
of  certain  clays,  for  the  acid  attacks  the  clay,  opening  and  loosenintj  the  surface  and 
thus  exposing  the  carbon. 

Fhe  firing  atmosphere,  as  well  as  temperature  anci  length  of  heating,  have,  of 
course,  an  important  effect  upon  the  preservation  of  an  organic  paint.  If  a reducing 
atmosphere  is  maintained,  the  carbon  will  not  be  oxidized,  and  a higher  temperature 
and  longer  firing  than  is  possible  with  an  oxidizing  atmosphere  may  be  employed. 
The  atmosphere  of  the  dung  firing  of  the  modern  Pueblos  was  compared  with  that 
of  the  electric  resistance  furnace  by  using  cylinders  made  of  clay  to  which  5%  of 
lampblack  was  added.  After  firing,  the  cylinders  were  cut  through  the  middle  and 
the  thickness  of  the  zone  from  which  the  lampblack  was  burned  out  gave  a basis  for 
the  comparison  of  firing  atmospheres.  The  dung  firing  was  found  to  compare  favor- 
ably with  the  conditions  maintained  in  the  electric  resistance  furnace.  The  loosely 

Gome  San  Ildetonso  potters  believe  itiat  guaco  produces  a better  black  if  it  is  aged  at  least  a year 
before  it  is  used  (Guthe,  1925,  p.  2;);  and  aging  has  been  suggested  as  a possible  explanation  of  the 
differences  in  organic  paints  of  various  types  of  prehistoric  Pueblo  pottery  (.Amsden,  A'ol.  I,  p.  23). 
However,  tests  with  freshly  prepared  and  well  aged  guaco  (kept  over  five  years),  in  which  all  other 
conditions  were  kept  constant,  failed  to  show  any  difference.  It  seems  very  probable  that  the  notion  of 
the  importance  of  aging  originated  from  an  attempt  to  explain  a failure  when  the  true  cause  could  not 
be  determined  with  certainty;  and  so  the  explanation  may  have  become  fixed,  just  as  the  idea  that  a 
cake  batter  should  be  stirred  only  in  one  direction,  and  similar  culinary  superstitions,  persist  among 
cooks. 
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laid  chips  and  numerous  open  spaces  sjive  a good  draft  in  the  ordinary  dung  bring 
and  organic  pigments  are  exposed  to  oxidizing  conditions  during  the  greater  part 
ot  the  firing.  It  is  entirely  possible,  however,  that  in  the  hrin£>:  of  certain  prehistoric 
types  a less  completely  oxidizing  atmosphere  was  maintained.  The  two  primary 
factors  to  be  considered  in  explaining  organic  paints  are  therefore  the  hrina;  condi- 
tions (temperature,  time  and  atmosphere)  and  the  properties  of  the  clay  upon  which 
the  paint  is  applied. 

d'he  surface  texture  of  an  organic  paint  is  ordinarily  quite  different  from  that 
of  a mineral  paint,  d'he  solution  of  organic  matter  penetrates  the  paste  without 
destroying  the  arrangement  of  clay  particles,  even  though  a coating  of  organic 
matter  remains  on  the  surface.  l"pon  firing,  the  surface  deposit  is  largely  removed  by 
oxidation,  the  adsorbed  pigment  impiarts  the  color  and  the  surface  clay  is  left  in  its 
original  condition.  Thus  if  the  vessel  has  been  polished  previously  to  painting,  the 
polishing  strokes  will  be  uninterrupted  by  paint  lines,  which  gives  the  impression 
that  the  vessel  was  polished  after  painting.  This  point  has  been  proven  experi- 
mentally. It  was  found  difficult  to  polish  the  moist  paint  surface  without  smearing 
the  lines;  and  the  dried  organic  matter  on  clay  becomes  hard  and  resistant  to  bur- 
nishing, but  paint  applied  on  a highly  polished  surface  has  a luster  comparable  with 
that  of  the  slip.  This  peculiarity  of  organic  paint  should  be  kept  in  mind  in  describ- 
ing the  workmanship  of  prehistoric  types.  It  does  not  apply  to  mineral,  particularly 
argillaceous,  paints,  for  they  can  be,  and  certainly  were  sometimes,  polished. 
.Mineral  paints  are  applied  as  a suspension  rather  than  a solution;  they,  therefore, 
coat  the  surface  and  cover  the  clay.  This  difference  between  organic  and  mineral 
paints  is  clearly  seen  in  thin  section;  the  carbon  paint  does  not  stand  up  as  a super- 
ficial layer  but  discolors  the  clay  for  some  depth;  whereas  the  mineral  paint  generally 
forms  a distinct  outer  coating  upon  the  vessel  surface. 

Minor  peculiarities  of  the  organic  paint  of  certain  types  of  Pueblo  pottery  may 
require  experimentation  before  they  can  be  explained,  d'he  blurred  outline  notice- 
able on  certain  Mesa  \’erde  vessels,  for  example,  may  be  due  to  any  one  of  a number 
of  causes;  a paint  of  slightly  different  composition  which  diffused  more  readily,  a 
more  permeable  paste,  application  of  the  paint  on  a moist  surface,  or  redrawing  a 
line  with  a thinner  solution.  Only  trials  with  material  similar  to  the  original  will 
show  which  factor,  or  what  combination  of  factors,  produced  the  effect.  Another 
peculiarity  is  found  occasionally  on  vessels  which  were  exceptionally  well  fired  and 
well  oxidized;  the  painted  surface  takes  on  a distinctly  brownish  cast  and  the  slip 
near  it  may  also  be  discolored.  A similar  effect  has  been  produced  on  certain  clays 
with  excess  alkali  when  fired  to  the  higher  range  of  l^ueblo  temperatures.  A minor 
cause  of  variation  in  depth  of  color  is  the  thickness  of  the  paint  solution.  Mixtures 
either  half  or  double  the  strength  used  in  the  experiments  described  (29  parts  of  pig- 
ment to  71  parts  of  water)  were  paler  in  color,  for  with  double  strength,  the  solution 
was  too  thick  to  penetrate  well,  while  with  half  strength  there  was  insufficient  color- 
ing matter.  M hen  a line  was  painted  twice  with  a half  strength  solution,  however,  a 
deeper  color  was  obtained  than  with  one  application  of  normal  strength  solution 
because  of  more  complete  penetration. 


i 


r K C H N O L O (;  I C A L A N A L Y S I S 


421 


Organic  paints  have  been  discussed  at  length  because  they  illustrate  the  variety 
ot  problems  which  remain  to  be  solved  alter  the  coloring  matter  has  been  identified 
and  they  also  prove  the  importance  of  synthetic  tests  in  this  phase  of  the  work. 

Mineral  no  less  than  organic  paints  present  a variety  of  problems.  Ouantitative 
analysis  is  particularly  applicable  to  this  group,  not  alone  for  comparative  purposes 
but  also  to  determine  the  nature  of  the  binder  and  as  an  aid  in  locating  the  source 
of  the  material.  The  principal  black  mineral  pigments  of  Pueblo  pottery  are  either 
oxides  of  iron  or  manganese  or  a mixture  of  the  two.  In  mixed  pigments  the  ratio 
of  ores  may  be  of  value  for  identification. 

One  of  the  interesting  questions  in  connection  with  mineral  paint  is  the  nature 
of  the  binder.  Finely  ground  iron  oxide  alone  does  not  flux  or  sinter  upon  firing  at 
temperatures  within  the  Pueblo  range.  Paint  of  this  type  consecjuently  remains  in  a 
powdery  condition  and  is  easily  rubbed.^  d'he  ground  mineral  mixed  only  with 
water  is  also  difficult  to  apply.  Some  modern  Pueblo  potters  add  guaco  to  the  ore 
which  gives  it  good  spreading  quality  and  also  binds  it  when  dry  and  before  firing, 
thus  making  it  easier  to  handle.  Hawley  has  assumed  that  a vegetable  paint  was 
also  used  with  all  prehistoric  iron  paints  and  that  the  postulated  silicate  films  sup- 
posed to  be  formed  on  the  firing  of  organic  paint  also  served  as  a binder  for  the 
mineral  paint."  Evidently  on  the  basis  of  this  assumption  the  oxidation  test  for 
iron  was  called  by  this  writer  the  “iron  and  carbon  test,”  though  it  gives  no  indica- 
tion whatsoever  of  the  presence  of  carbon,  d'he  ferrocyanide  test  for  iron  is  described 
as  an  alternative  for  the  oxidation  test  to  be  used  in  doubtful  cases,  and  in  this 
connection  the  statement  is  made  that  if  carbon  is  present  it  will  be  seen  as  minute 
black  particles  floating  in  the  solution;  also  in  doubtful  tests  for  organic  pigment 
the  determination  of  carbon  with  an  aspirator  is  suggested,  but  there  is  no  assurance 
that  actual  tests  for  carbon  were  made  for  all  the  prehistoric  types  which  have  been 
classed  as  iron  and  carbon  paints.  .Anyone  who  has  used  ground  mineral  paint  both 
alone  and  mixed  with  plant  extract  will  appreciate  the  advantage  of  the  latter  in 
consistency  and  even  flow  from  the  brush  and  will  realize  that  this  one  advantage 
justifies  its  use,  even  though  its  function  ceases  there.  However,  not  all  modern 
Pueblo  potters  follow  this  practice.  I'he  women  of  Zia  Pueblo  at  present  prepare 
pigment  from  small  oolitic  iron  manganese  concretions  which  they  find  in  the  debris 
from  a weathered  stratum  of  Cretaceous  sandstone  six  to  eight  miles  from  their 
village.  Some  potters  use  only  the  ground  mineral,  others  mix  it  with  ocher  clay  to 
improve  its  spreading  qualities  and  permanence.  Paint  of  the  former  type  especially 
is  not  made  permanent  by  firing,  but  the  potters  claim  that  when  it  is  soaked  in 
water  (which  is  hard),  it  is  fixed,  and,  as  a matter  of  fact,  the  paint  is  not  easily 
rubbed  on  vessels,  which  they  show  to  substantiate  this  statement.  This  is  a distinct 

n he  relative  impermanence  ot  iron  ore  alone  is  illustrated  by  the  class  ot  pigments  commonly 
reterred  to  as  “tugitive  reds”  which  are  tound  particularly  on  Pueblo  pottery  trom  early  horizons. 
It  is  probable,  though  still  to  be  proven,  that  these  paints  differ  trom  the  later,  permanent  reds  which 
replaced  them  in  the  ratio  of  ferric  oxide  to  clay.  Hematite  relatively  tree  trom  clay  has  no  binder,  is 
rubbed  or  washed  trom  the  vessel,  and  is  readily  attacked  bv  acids.  .A  terruginous  clay  which  has  a 
high  enough  iron  content  to  burn  to  a bright  red  is  bound  bv  the  clay  which  is  not  easily  soluble  in  acids. 

929,  pp.  746,  741-742. 
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problem  in  itself.  It  may  be  that  the  loose  pigment  is  washed  oh  or  that  with  the 
evaporation  of  water  some  salts  which  act  as  a mechanical  binder  are  deposited  on 
the  surface.  The  addition  ot  clay,  ot  course,  tends  to  bind  the  pigment  but  the 
amount  required  gives  the  paint  a distinct  grayish  cast.  The  practice  of  the  Zia 
potters  serves  to  emphasize  the  fact  that  the  mixture  ot  organic  paint  with  mineral 
in  prehistoric  times  requires  proof.  However,  the  absence  of  carbon  in  mineral  paint 
will  not  necessarily  show  that  it  was  not  used,  tor  in  some  instances  it  may  have 
been  so  completely  oxidized  that  only  the  mineral  matter  remained. 

The  evidence  which  has  been  presented  regarding  the  relative  inactivity  ot  the 
ash  in  organic  paint  applies  equally  to  the  assumption  that  organic  matter  served 
as  a binder  tor  mineral  paint  after  firing.  Moreover,  this  theory  has  been  checked 
experimentally.  Guaco  in  various  percentages  has  been  added  to  Zuhi  and  Zia  pig- 
ments and  in  no  instance  did  it  bind  or  increase  the  permanence  ot  the  mineral  paint. 

1 1 is  possible  that  natural  fluxes,  as  alkalies,  or  borax,  occurred  with  the  ores  or  were 
introduced  into  the  mineral  paint;  and  the  tact  that  certain  ot  the  mineral  paints  are 
occasionally  glazed  or  fused  in  places  lends  support  to  this  theory.  It  is  also  interest- 
ing to  note  in  this  connection  that  the  addition  ot  an  alkali  such  as  sodium  carbonate 
to  mineral  paint  improves  its  consistency,  so  that  use  ot  a plant  gum  is  entirely  un- 
necessary. It  is  possible  that  some  iron  was  reduced  to  the  ferrous  state,  in  which 
it  would  flux  at  a much  lower  temperature  than  in  the  ferric.  Hawlev  describes  the 
iron  paints  as  “red  iron  oxide  (FeiOO,  or  yellow  iron  oxide  ( zFejOjzHdi)),  which 
burns  to  FeiO^,  ” and  evidently  thinks  that  magnetite  would  not  be  oxidized  or 
ferric  oxide  reduced  in  firing. ^ But  it  has  been  demonstrated  experimentally  that 
the  condition  ot  the  iron  may  be  changed  in  firing  anti  its  original  condition  can 
only  be  proved  bv  the  discovery  ot  the  untired  pigment.  Paint  stones,  mortars  with 
paint  adhering  to  them  or  unfired  pottery,  which  may  be  found  in  excavations, 
would  answer  this  question.  Hematite  heated  in  a reducing  flame  becomes  magnetic 
while  magnetite  or  terrosoterric  oxide  loses  its  magnetism  upon  heating  in  the 
oxidizing  flame.  It  is  ot  interest,  therefore,  to  learn  whether  iron  paints  are  magnetic. 
Magnetic  property  is  tested  bv  scraping  some  ot  the  paint  tree  from  the  surface 
and  determining  whether  it  is  attracted  by  a magnet. 

The  questions  relating  to  mineral  pigments,  though  ot  an  entirely  different 
order  than  those  considered  under  organic  paints,  also  require  synthetic  experi- 
ments and  show  the  importance  ot  firing  conditions  and  physical  and  chemical 
changes  in  clay  and  pigment. 

Determixatiox  of  Firix'g  Temf>erature 

ITe  temperatures  attained  in  the  firing  of  pottery  in  prehistoric  times  have 
long  been  a matter  ot  speculation.  Some  idea  ot  the  possibilities  can  be  obtained  by 
measuring  the  temperatures  used  by  primitive  potters  ot  the  present  day  and  by 
experimenting  with  various  methods  ot  simple,  flame-exposed,  non-kiln  firing.  For 
this  purpose  a reliable  means  ot  determining  temperatures  is  required.  The  pyro- 
metric  cones  used  in  commercial  ceramic  work  are  unsuitable  because  they  are 
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artected  by  reducing  gases  sometimes  present  in  the  firing  atmosphere  and  also  by 
length  of  heating  as  well  as  temperature-  with  a slow  fire  they  will  bend  at  a lower 
temperature  than  with  a rapid  hre.  A thermoelectric  pyrometer  has  proved  to  be 
the  most  accurate  and  convenient  insturment  for  temperature  measurement,  both 
in  the  held  and  in  the  laboratory.  A portable  type  is  used  with  a “chromel-alumel” 
thermocouple.  This  instrument  is  based  on  the  principle  that  two  different  metals 
in  contact  set  up  an  electromotive  force  when  heated,  the  current  produced  being 
directly  proportional  to  temperature.  The  thermocouple,  made  of  two  wires — one 
of  which  is  a nickel-chromium  alloy  and  the  other  a nickel-aluminum  alloy- 
fused  at  the  ends  but  insulated  for  the  remainder  of  their  length  and  covered  by  a 
protecting  tube,  is  placed  at  the  point  at  which  temperature  is  to  be  recorded.  The 
free  ends  of  the  wires  are  connected  with  the  binding  posts  of  a potentiometer  or 
pyrometer,  which  records  the  current  m millivolts  or  is  calibrated  to  read  tempera- 
ture directly.  I'he  simple  tube  of  the  thermocouple  does  not  arouse  the  suspicions 
of  the  Indian,  and  temperatures  are  read  at  short  and  regular  intervals  so  that  a 
time-temperature  curve  of  the  firing  can  be  plotted.  If  a porcelain  protecting  tube 
is  used,  it  is  necessarv  to  calculate  the  lag  which  it  produces;  a silica  protecting 
tube  is  more  satisfactory  because  it  introduces  no  appreciable  lag  and  will  not 
crack  with  sudden  and  extreme  changes  in  temperature.' 

Kxcavations  have  yielded  no  evidence  as  to  the  way  in  which  the  prehistoric 
Pueblo  potter  bred.  Her  modern  descendant  goes  to  our  refuse  heaps  for  tire  rims, 
battened  springs,  scraps  of  sheet  iron  and  other  odds  and  ends  with  which  to  make 
a grate  and  to  cover  the  pots.  Fuel,  too,  has  changed,  for  the  prehistoric  potter  did 
not  have  the  cow  or  sheep  dung  now  used  by  the  Pueblos.  In  spite  of  these  differ- 
ences there  is  much  to  be  learned  from  the  modern  potter,  and  experiments  can  be 
made  with  wood  fuel  to  compare  temperatures  and  results.  Juniper  wood  furnishes 
the  best  fuel  generally  available  in  this  region.  It  gives  a much  less  smoky  fire  than 
either  pine  or  pihon.  Factors  which  determine  temperature  are  rate  of  combustion 
and  amount  of  heat  lost  through  radiation;  the  rate  of  combustion  is  itself  influenced 
by  the  kind  and  condition  of  fuel  and  by  draft.  Dung  burns  out  very  quickly  because 
the  combustible  material  is  in  a fine  state  of  division.  .A  wood  hre  will  burn  longer 
than  one  of  dung  if  reasonably  large  pieces  of  wood  (four  to  hve  inches  in  diameter) 
are  used,  and  length  of  bring  as  well  as  maximum  temperature  affects  the  hardness 
of  the  vessel.  Dung  contains  a much  higher  per  cent  of  ash  than  wood,-  and  the 
ash  left  on  the  surface  of  dung  chips  acts  as  an  insulator;  radiation  is  thus  reduced, 
but  if  fresh  fuel  is  added  on  top  of  the  old,  less  heat  passes  inward  to  the  pottery. 
With  the  same  fuel  and  method  of  bring,  the  highest  temperatures  can  be  attained 
when  there  is  a strong  wind  giving  a good  draft.  The  potter,  however,  would  avoid 
bring  on  a windy  day  because  of  the  difficulty  of  controlling  the  bre,  the  danger  of 
uneven  heating  and  of  suddenly  chilling  and  cracking  the  vessels.  W ith  these  condi- 
tions in  mind,  the  question  of  the  minimum  and  maximum  temperatures  used  by 

’Por  a discussion  ol  principles  and  metiiods  of  high  temperature  measurement  see  POote,  Pair- 
child,  and  Harrison,  1921. 

-Prom  14.8  to  29.2%  ot  ash  was  found  in  cow  dung — the  variation  being  due  to  amount  of  dust 
collected  in  drying — and  0.92%  of  ash  in  seasoned  iuniper. 
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the  primitive  potter  can  partially  be  answered.  I'he  minimum  temperature  will  be 
limited  by  the  necessity  of  tiring  the  clay  sufficiently  to  produce  a strong  and  durable 
vessel  and  will  vary  with  the  degree  of  refractoriness  of  the  particular  clay  used. 
M any  clays  would  disintegrate  in  water  unless  heated  above  600°  C.  I'he  lowest 
temperature  so  tar  recorded  from  the  Pueblos  is  62<;°  C.  I'his  was  at  Santa  Clara 
Pueblo  in  the  firing  ot  a large  liriajon  made  from  a non-retractory,  red-burning, 
alluvial  clay.  The  highest  Pueblo  firing  temperature  recorded  to  date  is  940°  C., 
which  was  attained  by  a Zia  potter  when  firing  forty  small  bowls  on  a windy  day. 
The  maximum  temperature  which  has  been  obtained  to  date  in  experimental  direct 
firing  is  1020°  C.  I’his  was  with  iuniper  fuel  on  a moderately  quiet  day,  and  max- 
imum temperature  was  reached  in  thirty-eight  minutes. 

It  is  evident  from  the  above  firing  records  that  the  prehistoric  Pueblo  potter 
had  a possible  temperature  range  ot  at  least  400°  C.  It  becomes  therefore  a matter 
ot  considerable  interest  to  compare  the  tiring  temperatures  used  tor  different  wares 
and  in  different  periods.  \\  ere  some  types  ot  pottery  intentionally  fired  higher  than 
others.^  Is  there  evidence  of  improvement  in  firing  as  time  advanced?  Or  were  there 
simply  low  firings  and  high  firings  in  every  period,  just  as  there  must  have  been 
careless  and  careful  craftsmen?  These  questions  justify  the  effort  to  determine  how 
vessels  were  fired.  But  this  cannot  be  done  as  simply  and  directly  as  temperatures 
are  measured,  nor  can  as  definite  and  exact  results  be  expected.  I'he  problem  be- 
comes one  of  recognizing  evidences  of  temperature  in  the  condition  of  either  the 
clay  or  the  mineral  inclusions.  Geophysicists  have  devoted  much  time  to  the  de- 
velopment ot  what  has  been  called  a “geologic  thermometer,”  that  is,  a series  of 
minerals  which  have  two  or  more  forms  depending  upon  the  temperature  at  which 
they  crystallize  and  whose  presence  in  rock,  therefore,  shows  within  certain  limits 
the  temperature  ot  the  original  molten  rock  magma.  It  is  possible  that  similarly  a 
“ceramic  thermometer”  mav  be  worked  out  when  the  changes  produced  in  minerals 
by  the  particular  kind  of  heat  treatment  received  in  primitive  firing  has  been  fully 
investigated.  A few  ot  the  most  promising  temperature  indicators  have  been  studied. 

d'he  changes  produced  in  minerals  by  heating  are  ot  two  kinds;  changes  in 
crystal  form  and  molecular  arrangement-  -termed  inversions — and  changes  in 
chemical  composition,  such  as  loss  of  water  or  carbon  dioxide.  Ouartz  furnishes  a 
good  illustration  of  inversion;  at  572°  C.  + 5°  C.  its  crystal  form  is  altered  and  it 
undergoes  a 2%  change  in  volume;  at  870°  C.  it  changes  to  tridymite,  which  in  turn 
changes  to  cristobalite  at  1470°  C.'  .All  four  forms  are  identical  in  chemical  composi- 
tion, but  their  physical  and  optic  properties  differ  because  of  molecular  rearrange- 
ments. In  view  ot  the  abundance  and  ubiquitous  occurrence  of  quartz,  these  inver- 
sion points  would  be  particularly  useful  temperature  indicators  in  ceramic  investi- 
gations were  it  not  tor  the  tact  that  they  are  reversible  and  often  take  place  slug- 
gishly and  only  under  favorable  conditions.  Consequently,  inversion  might  not 
occur  with  short,  rapid  firing  and  even  if  it  did  the  quartz  would  in  time  reassume 
its  original  and  more  stable  form,  d'he  change  in  volume  which  accompanies  the 
low  temperature  inversion  sometimes  shatters  the  quartz,  but  this  would  not  occur 


'Wright  and  Larsen,  1909. 
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with  the  small  grains  found  in  pottery.  Ouartz  has,  therefore,  been  abandoned  as  a 
ceramic  temperature  indicator.  .All  mineral  inversions  have  not  yet  been  exhaustively 
studied  and  it  is  possible  that  some  may  be  found  which  will  be  useful  to  the  cera- 
mist, but  it  must  be  remembered  that  both  low  and  high  temperature  forms  may 
occur  in  nature  and  it  is  necessary  to  determine  in  some  way  the  original  state  of 
the  mineral-  that  in  which  it  was  introduced  into  the  clay — before  it  can  be  used 
as  a temperature  indicator. 

Hydrous  minerals  and  the  carbonates  are  the  principal  minerals  whose  com- 
position is  changed  with  moderate  heating.  Calcite  is  one  of  the  commonest  car- 
bonates and  has  proved  a useful  temperature  indicator.  Fragments  of  calcite  heated 
under  certain  conditions  decompose  and  carbon  dioxide  is  driven  off,  leaving  calcium 
oxide  which  absorbs  moisture  to  form  calcium  hydrate.  The  cycle  may  be  completed 
if  calcium  hydrate  unites  with  carbon  dioxide  of  the  atmosphere  again  to  form 
calcium  carbonate.  But  although  the  chemical  composition  of  the  calcite  and  this 
end  product  are  identical,  the  two  differ  in  appearance  sufficiently  to  be  easily 
distinguishable;  calcite  occurs  in  clear  homogeneous  fragments  usually  showing 
cleavages  and  acting  as  a unit  optically,  but  after  it  has  been  calcined,  hycirated  and 
carbonated,  it  appears  as  aggregates  of  minute  granules,  lacking  uniform  orienta- 
tion. Therefore,  if  particles  of  calcite  are  found  in  pottery,  it  is  evident  that  the 
temperature  at  which  calcination  takes  place  was  not  reached  in  the  original  firing, 
but  if  there  is  free  lime  in  the  paste  or  if  large  calcined  fragments  occur,  the  tempera- 
ture of  calcination  was  exceeded.  Calcination  is  sometimes  shown  by  “popping” 
on  the  surface  of  the  vessel.  It  is  essential  to  record  this  condition  since  it  is  an 
important  temperature  indicator,  'fhe  lime  expands  upon  hydration  and  if  the 
particle  is  large  and  near  the  surface  of  the  vessel  it  will  force  off  a flake.  .A  little 
whitish  material  at  the  center  of  the  rough  and  slightly  conical  area  left  by  this  fine 
spalling  usually  indicates  the  presence  of  lime,  but  in  case  there  is  any  doubt  the 
substance  should  be  tested  for  calcium.  If  the  calcite  is  in  a fine  state  of  diyision 
there  will  be  no  “popping”  but  minute  whitish  particles  may  sometimes  be  de- 
tected microscopically.  These  are  so  soft  that  they  would  have  been  disseminated 
when  the  clay  was  kneaded  had  they  originally  occurred  in  this  state.' 

'In  the  absence  ot  visible  particles  which  can  lie  tested  tor  calcium  it  is  difficult  to  prove  the 
presence  ot  tree  lime  in  the  paste.  The  determination  ot  calcium  hydroxide  in  the  paste  is  based  on  an 
alkaline  reaction  with  phenolphthalein  followed  by  microchemical  identification  ot  lime  as  oxalate. 
It  lime  is  tound  it  may  have  been  derived  trom  calcium  sulphate  which  has  approximate! v the  same 
solubility  as  calcium  hydroxide  and  the  pink  color  with  phenolphthalein  also  is  produced  by  other 
bases.  I he  filtrate  trom  the  calcium  oxalate  should,  therefore,  be  tested  tor  sulphates.  It  sulphate  is 
present  m significant  amount,  it  is  necessary  to  make  a quantitative  determination  ot  acids  and  bases 
in  the  water  extract.  Calcium  bicarbonate  is  more  soluble  than  calcium  hydroxide  but  cannot  occur 
with  calcium  hydroxide  and  an  alkaline  reaction  with  phenolphthalein  shows  its  absence.  Calcium 
carbonate  gives  a very  taint  alkaline  reaction  but  only  0.0013  P‘irts  are  taken  in  solution  in  cold  water 
compared  with  0.17  parts  ot  calcium  hydroxide. 

It  sherds  are  treated  with  hydrochloric  acid  when  cleaned,  the  lime  test  is  valueless.  It  may  seem 
surprising  that  calcium  should  be  present  in  the  caustic  state,  but  Mellor  reports  (1916,  p.  332)  that 
mortars  in  some  ancient  Roman  buildings  contain  inner  cores  ot  calcium  hydroxide  alter  an  exposure 
ot  2000  years.  Its  existence  in  pottery  is  still  to  be  proven.  .Some  sherds  showing  clear  evidence  ot 
“popping”  gave  no  test  tor  tree  lime,  probably  becau.se  the  hydroxide  had  been  reconverted  to  car- 
bonate by  exposure  to  the  air. 
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The  calcination  ot  calcium  carbonate  does  not  commence  and  go  to  completion 
at  a given  temperature,  as  might  be  supposed  from  some  published  statementsd 
W hen  calcium  carbonate  is  heated  the  pressure  of  carbon  dioxide  in  the  atmosphere 
and  in  the  kiln  gases  tends  to  counteract  dissociation.  Calcium  carbonate  is  stable 
at  ordinary  temperatures  because  the  pressure  of  the  atmospheric  carbon  dioxide 
is  greater  than  the  dissociation  pressure  but  they  become  equal  at  a temperature 
near  600°  C.  and  at  898°  C.  the  dissociation  pressure  equals  the  total  atmospheric 
pressure.-  If  therefore,  calcium  carbonate  is  heated  long  enough  at  a temperature 
just  above  600°  C.  all  of  the  carbon  dioxide  will  be  liberated,  while  the  change  will 
be  almost  immediate  at  the  “dissociation  temperature.”  It  has  been  found  that 
impurities  lower  the  dissociation  temperature;  888°  C.  having  been  recorded  for  an 
impure  limestone.  In  the  present  study,  samples  of  Iceland  spar,  a very  pure  form 
of  calcite,  were  heated  in  an  electric  resistance  furnace  with  accurate  temperature 
control  to  gain  some  idea  of  the  rate  of  dissociation  within  the  temperature  range 
and  with  the  rate  of  heat  increase  commonly  obtained  in  primitive  firing.  Fhe 
surface  of  crystals  held  at  700°  C.  for  five  minutes  became  milky  from  dissociation 
and  films  varying  from  o.  i and  o. q mm.  in  thickness  were  formed  when  this  tempera- 
ture was  held  for  an  hour;  the  same  depth  of  calcination  was  obtained  with  ten 
minutes  heating  at  800°  C.;  heated  for  ten  minutes  at  850°  C.  the  film  was  0.4  mm. 
and  for  three  minutes  at  900°  0.6  mm.  in  thickness.  It  is  evident  that  both  time  and 
temperature  must  be  considered.  A third  factor  which  enters  is  the  amount  of  carbon 
dioxide  in  the  kiln  atmosphere.  The  experiments  with  Iceland  spar  were  made 
under  normal  atmospheric  conditions,  but  in  primitive  firing,  excess  carbon  dioxide 
from  the  combustion  of  fuel  is  present  in  the  atmosphere  surrounding  the  pots  which 
retards  the  rate  of  calcination.  Particles  of  calcite  were  fired  both  with  dung  and 
with  wood  fuel  to  compare  the  rate  of  decomposition  with  that  obtained  in  the 
electric  resistance  furnace.  The  results  indicated  only  a slight  and  scarcely  measur- 
able decrease  in  rate  of  calcination. 

'Therefore,  instead  of  marking  a specific  temperature,  calcite  indicates  a certain 
temperature  range.  If  large  fragments  show  no  evidence  of  calcination  and  if  un- 
disturbed faces  are  fresh  and  clear,  the  firing  temperature  certainly  could  not  have 
reached  800°  C.  and  probably  was  nor  held  at  700°  C.  for  any  length  of  tiiiie.-^  If, 
on  the  other  haml,  large  fragments  ( i mm.  in  diameter  for  example)  have  produced 
“popping,”  it  is  probable  that  the  fire  was  held  at  800°  C.  for  at  least  half  an  hour, 
or  that  a temperature  of  850°  C.  or  more  was  attained  with  rapid  heating.  In  the 
discussion  of  the  Pecos  material,  the  condition  of  the  calcite  has  been  mentioned 
specifically  rather  than  the  probable  temperature  indicated,  and  it  will  be  convenient 

'.Speiser,  1933,  p.  283:  “.  . . calcium  carbonate  does  not  begin  to  decompose  into  calcium  oxide 
and  carbon  dioxide  until  a temperature  ot  i 537°  Has  been  reached.”  (1537°  f - = ^^36°  C.). 

-Wilson,  1927,  pp.  1 i;4-i 

^Caution  must  lie  exercised  in  iudging  the  degree  ot  calcination  trom  the  appearance  ot  tragments 
seen  in  a tresh  break  because  the  calcined  layer  tends  to  separate  and  break  away  trom  the  uncalcined 
part  ot  the  crystal,  and  this  is  particularly  likely  to  happen  when  the  sherd  is  tractured.  With  thin 
sections  ami  high  magnification  it  should  be  possilde  t(j  determine  the  extent  ot  calcination  trom  an 
examination  ot  the  contact  zone  of  crystal  and  clay. 
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simply  to  remember  that  the  preseiice  of  calcite  shows  that  the  heat  treatment 
was  low  in  terms  ol  Pueblo  bring  and  that  definitely  calcined  material  indicates  a 
medium  or  high  range,  though  it  cannot  be  determined  how  far  the  temperature  of 
calcination  was  exceeded. 

The  discussion  of  calcite  as  a thermal  indicator  is  based  largely  on  microscopic 
observation,  but  the  same  evidence  has  been  studied  by  means  of  chemical  analysis, 
the  presence  of  calcium  carbonate  being  inferred  from  carbon  dioxide  obtained  in 
the  analysis. Carbon  dioxide  liberated  upon  digestion  with  hydrochloric  acid  would 
be  derived  from  carbonates  but  that  obtained  from  ignition  of  the  sample  mieht 
come  from  either  the  decomposition  of  calcium  carbonate  or  the  oxidation  of  car- 
bon in  the  paste,  and,  as  both  reactions  take  place  within  the  same  temperature 
range,  carbon  dioxide  from  these  two  sources  could  not  be  distinguished.  The  chem- 
ical method  used  alone  is  of  uncertain  value  because  the  condition  and  source  of 
the  carbonate  of  lime  is  not  determined.  Sherds  lying  in  the  earth  are  some- 
times impregnated  with  calcium  carbonate  from  soil  water  and  this  fact  would 
completely  vitiate  results  of  the  chemical  method.  A secondary  deposit  is  easilv 
distinguishable  from  calcite  with  the  petrographic  microscope,  and  an  additional 
advantage  of  the  microscope,  as  compared  with  chemical  analysis,  is  the  fact  that 
it  shows  the  extent  of  decomposition,  whereas  with  the  chemical  method  the  presence 
of  a considerable  amount  of  carbon  dioxide  may  result  either  from  a large  amount  of 
carbonate  partially  decomposed  or  from  a smaller  quantity  unaffected  in  firing. 

Other  minerals  which  give  promise  of  indicating  firing  temperatures  may  be 
briefly  mentioned.  Some  varieties  of  chlorite,  hydrous  silicates  of  aluminum,  mag- 
nesium and  ferrous  iron,  change  in  color  from  green  to  brown  when  heated  to  650° 
C.  I hey  resemble  biotite  superficially  after  firing.  .As  there  are  a number  of  varieties 
of  chlorite  and  closely  related  hydrous  minerals  additional  experiments  should  be 
made.  Muscovite,  the  potash  mica,  is  also  dehydrated  upon  heating  and  becomes 
gray  and  opaque.  This  change  is  familiar  to  everyone,  for  it  takes  place  when  the 
mica  or  isinglass  windows  of  a range  become  opaque  and  somewhat  opalescent. 
Repeated  thermal  experiments  have  shown  that  the  temperature  of  dehydration  of 
mica  is  somewhat  variable,  taking  place  between  900°  and  gc;o°  C.  with  rapid 
firing — samples  being  brought  to  temperature  in  from  thirty  to  forty  minutes  and 
held  five  minutes.  Muscovite,  therefore,  furnishes  another  critical  point  in  our 
ceramic  thermometer.  Small  flakes  of  mica  of  uncertain  composition,  leached  biotite 
for  example,  are  not  uncommon  in  pottery  and,  since  they  may  not  give  as  clear 
evidence  of  dehydration  as  muscovite,  sherds  should  be  reheated  to  the  temperature 
in  question  and  the  condition  of  the  mica  then  compared  with  the  original.  Thin 
sections  are  not  generally  necessary  for  this  purpose  because  Hakes  can  be  picked 
out  of  the  sherds  with  the  aid  of  a binocular  microscope  and  examined  in  refractive 
liquids.  F.vidence  of  dehydration  of  mica  may  sometimes  be  observed  megascopically, 
for  the  expansion  of  plates  just  beneath  the  surface  tends  to  force  off  thin  Hakes  of 
clay,  consequently  mica  which  appears  to  be  lying  on  the  surface  is  seen  upon  care- 
ful inspection  to  be  slightly  depressed  and  the  paste  bounding  it  is  irregular  and 

^Speiser,  1933,  p.  283. 
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fractured.  The  change  in  chlorite  and  mica  is  due  to  dehydration,  the  rate  of  which 
is  affected  by  time  and  temperature  of  firing  hut  not  bv  the  character  of  the  atmos- 

Fhe  minerals  discussed  might  all  be  found  as  natural  inclusions  or  as  part  of 
the  tempering  material  in  pottery,  since  they  are  of  common  occurrence.  But  the 
clay  minerals  themselves  of  which  the  clay  base  is  largely  composed  also  undergo 
interesting  and  significant  changes  upon  firing.  The  water  of  crystallization  is  first 
driven  off  and  more  complex  changes,  including  the  dissociation  of  the  aluminum 
silicate,  take  place  at  higher  temperatures.  Optical  properties  are  affected  when  the 
crystalline  structure  is  broken  dowm;  the  mineral  ceases  to  be  doubly  refracting 
and  acts  upon  light  in  the  same  w'ay  as  an  amorphous  substance.  Consequently,  if 
the  clay  material  is  birefringent,  and  ev^en  though  individual  crystalline  particles 
cannot  be  distinguished,  it  is  known  that  the  clay  has  not  been  heated  high  enough 
to  destroy  its  normal  molecular  arrangement.  The  refractiv^e  index  also  changes 
upon  heating,  but  instead  of  a single  complete  change,  values  vary  with  temperature 
but  not  uniformly  or  without  interruption.  Specific  reference  data  for  the  use  of 
clay  minerals  as  temperature  indicators  could  be  given  if  the  body  clays  were  pure 
and  unmixed  with  other  substances  and  had  the  thermal  behavior  of  the  clav  min- 
erals been  fully  investigated.  But  practically  all  pottery  clays  are  of  mixed  and 
uncertain  composition  and  few  studies  of  thermal  changes  have  been  made.  Hence 
experiments  must  be  made  with  each  particular  paste  being  investigated.*  If  the 
clay  base  of  a sherd  is  isotropic,  it  will  not  be  possible  to  tell  whether  this  was  its 
original  condition  or  whether  a crystalline  structure  has  been  broken  down  in  the 
firing.  But  if  the  paste  is  birefringent,  it  is  necessary  only  to  make  a few^  accurately 
controlled  firings  to  determine  at  what  temperature  it  becomes  isotropic.  This  sets 
an  upper  limit  above  which  it  could  not  originally  have  been  fired.  The  temperature 
at  which  this  change  occurs  will  vary  greatly  depending  upon  the  particular  clay 
mineral  and  impurities  present.  Studies  made  in  connection  with  the  Pecos  investi- 
gation indicate  that  kaolinite  in  kaolin  becomes  isotropic  at  a considerably  higher 
temperature  than  montmorillonite  in  bentonite,  as  might  be  expected  from  the 
difference  in  their  relative  refractoriness.  Changes  in  the  refractive  indices  of  clay 
are  less  promising  as  temperature  indicators  than  loss  of  birefrintjence  because  of 
their  variability  and  complexity.  If  the  raw  clav  from  which  a vessel  was  made  is 
available,  a study  of  its  thermal  behavior  and  comparison  of  refractive  indices  may 
offer  some  evidence.  The  rare  discovery  in  excavations  of  potters’  caches  may  estab- 
lish the  use  of  a particular  clay. 

Physical  properties  of  the  paste  and  its  fusion  point  have  sometimes  been  used 
as  temperature  indicators.  The  density  of  the  paste  is  continually  changing  during 
firing;  it  decreases  and  the  paste  becomes  more  open  when  dehydrated  but  at  some 
temperature  above  the  point  at  which  dehydration  is  completed,  density  commences 
to  increase  and  this  process  continues  until  a condition  of  complete  vitrification  is 

'f  or  data  on  themal  behavior  of  clav  see 

Rhode,  1927,  pp.  383-401, 414-415,  434-435-  45--454,  47°-47'- 

Kraner,  1924,  jip.  726-734. 
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reached.  Fhe  accompanying  change  in  volume  can  be  measured  as  linear  shrinkage, 
and  porosity  likewise  indicates  relative  density.  I'herefore,  alter  retiring  a sherd  to 
given  temperatures  these  two  properties  can  be  measured  and  their  values  compared 
with  the  original.  A distinct  difference  may  be  shown  if  the  firing  temperature  has 
been  exceeded,  but  in  some  pastes  only  slight  changes  occur  over  a considerable 
temperature  range,  d'he  presence  ol  unoxidized  substances,  such  as  carbon  in  the 
paste,  will  introduce  an  error.  The  softening  and  fusing  point  ot  clay  or  its  pyro- 
metric  cone  equivalent  is  determined  by  forming  small  tetrahedrons  of  clay  cor- 
responding in  size  and  shape  to  the  pyrometric  cones  of  commercial  practice  (7  mm. 
along  the  edge  of  the  base  and  30  mm.  high).*  'Fhese  are  set  in  a base  at  an  angle  of 
H2°  to  the  horizontal  and  ffred.  The  softening  point  is  the  temperature  at  which  the 
tip  commences  to  bend  and  the  fusion  point  the  temperature  at  which  it  touches 
the  base,  d'his  test  not  only  shows  fusion  point  but  also,  by  the  time  required  for 
the  cone  to  bend,  records  the  temperature  range  between  initial  and  complete  vitri- 
fication. In  other  words,  it  serves  to  distinguish  between  clays  which  vitrify  sud- 
denly and  are  subject  to  distortion  if  the  vitrification  point  is  reached  and  those 
which  vitrify  more  slowly  and  so  may  safely  be  carried  to  this  point,  d’he  fusion 
point  of  the  paste  of  a sherd  has  been  used  to  determine  an  upper  limit  which  must 
exceed  the  original  firing  temperature  if  the  sherd  shows  no  sign  of  vitrification. - 
d'he  value  of  the  test  is  doubtful  because  texture  as  well  as  composition  affect 
vitrification.  "Fhe  fusion  point  of  two  clays  having  the  same  chemical  composition 
will  differ  with  grain  size  for  vitrification  is  promoted  by  fineness  of  grain  and  the 
close  contact  of  particles.  .A  consideration  of  this  fact  will  show  that  such  a test 
cannot  be  a reliable  indicator  of  the  fusion  point  of  the  paste,  for  when  the  sherd  is 
ground  the  clay  substance  probably  will  not  be  brought  to  its  original  fineness, 
whereas  medium  or  coarse  temper,  if  present,  will  be  reduced  to  a much  finer  condi- 
tion, and  two  unknowns  are  thus  introduced  to  vitiate  results. 

Considering  all  factors,  therefore,  changes  in  minerals  detected  optically  are 
the  most  reliable  temperature  indicators.  These  mineral  indicators  may  be  compared 
to  the  pyrometric  cone  because  they  are  affected  by  length  of  heating  as  well  as 
temperature  and  reflect  total  heat  treatment  but  do  not  specifically  record  maximum 
temperature.  F.ven  with  these  limitations  they  furnish  important  evidence  and  are 
especially  valuable  if  two  or  more  can  be  found  in  the  same  specimen. 

DESCRirriON  of  I^HVSICAI.  I-*ROI>ERriES 

The  adequate  description  of  certain  ceramic  properties  is  difficult  because  we 
lack  accepted  standards  of  comparison  and  methods  of  measurement.  Conse- 
quently, there  is  a current  belief  among  archaeologists  that  many  of  the  character- 
istics of  pottery  cannot  satisfactorily  be  defined  or  described,  although  they  are 
recognized  with  certainty  by  the  experienced  individual.  Forms  are  accurately 
recorded  by  specified  measurements,  illustration,  and  the  calculation  of  certain 
ratios;  a satisfactory  nomenclature  of  vessel  forms  is  becoming  established.  Design 

^Joitrn.  Am.  Ceram.  Soc.,  Vol.  XI,  Xo.  6,  p.  452.  ^Speiser,  1933,  pp.  282-3. 
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likewise  has  been  treated  analytically.  Hut  properties  such  as  color,  texture,  hard- 
ness, density  and  porosity,  which  are  also  significant,  are  described  in  relative 
terms  and  with  reference  to  subjective  standards;  such  descriptions  are  of  limited 
\ alue  or  even  confusing.  The  statement  that  a paste  is  grav,  fine,  hard,  well  knead- 
ed or  levigated  means  verv  little  unless  one  is  familiar  with  the  range  of  pastes  which 
form  the  basis  of  judgment.  .Such  terms  as  well  kneaded  or  levigated  are  particular- 
ly objectionable,  since  they  designate  processes  in  the  preparation  of  clay  which 
cannot  be  proven  from  observation  of  the  paste.  The  phvsical  properties  of  the  ves- 
sel are  important  because  they  afiect  its  appearance,  ciurabilitv  and  usefulness;  and 
since  they  are  determined  by  the  materials  used  and  the  method  of  firing,  they 
throw  light  on  composition  and  technique,  d'he  principal  phvsical  properties  of  pot- 
tery have  been  defined,  and  standards  of  description  together  with  methods  of 
measurement  have  been  adopted  in  the  held  of  commercial  ceramics.’  Many  of 
these  can  be  adapted  to  archaeological  purposes  and  a few,  which  measure  proper- 
ties of  particular  signihcance,  have  been  tested  and  applied  in  the  present  study  as 
well  as  certain  standards  which  have  found  acceptance  in  other  helds. 

Color ^ being  one  of  the  most  striking  properties  of  pottery,  has  received  con- 
siderable attention  in  published  descriptions  and  has  been  much  used  as  a classihca- 
tional  criterion.  The  color  of  clays  when  hred  influences  the  aesthetic  value  of 
potterv,  and  since  color  is  determined  by  the  composition  of  the  clav,  together  with 
bring  temperature  and  atmosphere,  it  records  evidence  of  these  factors.  Fike  the 
patterns  of  huger  prints,  its  variations  are  inhnite,  but  its  value  in  recording  distinc- 
tions is  proportional  to  the  accuracy  of  color  designation.  The  vagueness  and 
limitations  of  the  color  vocabulary  of  the  average  individual  are  so  well  recognized, 
that  it  hardlv  seems  necessarv  to  urge  the  need  of  a standard  color  scale  and  nomen- 
clature. But  it  may  be  argued  that  the  range  of  color  variations  of  a single  clay  hred 
under  different  conditions  is  so  great  that  exact  color  description  is  impracticable, 
and  such  general  terms  as  red,  brown,  gray,  buff,  etc.  are  sufficient  for  the  needs  of 
the  archaeologist.  Fhis  objection  simply  raises  the  question  whether  we  shall  take 
advantage  of  the  innumerable  and  often  subtle  variations  in  pottery  to  build  up  a 
bodv  of  signihcant  data,  or  allow  ourselves  to  become  confused  and  discouraged  in 
the  attempt  to  understand  the  evidence  before  us.  A standard  for  color  description 
is  essential  both  in  comparative  studies  of  pottery  types  and  for  analysis  of  the 
color  range  of  clays,  pigments,  and  glazes  with  varying  bring  conditions. 

Colors  are  most  easily  dehned  by  comparison  with  a recognized  standard  color 
scale.  .A  number  of  these  have  been  published,  but  Color  Standards  and  Color 
Somenclature  by  Robert  Ridgway-  is  the  most  widely  used  by  scientists.  It  has  been 
the- standard  of  reference  for  zoologists  and  botanists  for  over  two  decades  and  more 
recentlv  has  been  used  for  ceramic  descriptions  both  in  archaeological  studies  and 
in  commercial  work.-’  In  the  present  investigation  it  has  proved  entirely  satisfactory 
in  range,  distribution,  grading  and  arrangement  of  colors,  and  a copy  used  in  this 

’.See  "foam.  Am.  Ceram.  Soc.,  \'ol.  XI,  Xo.  6,  for  standard  definitions  and  tests  adopted  by  the 
American  Ceramic  .Society. 

-Ridgwav,  1912.  ^Bradfield,  193 1 , pp- 30-39.  Dietrich,  1928,  pp.  248-252. 
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work  tor  six  years  shows  no  fading  or  change  in  colors.  I’he  tact  that  it  has  become  a 
well  established  standard  through  its  general  acceptance  by  scientists  is  also  in  its 
tavor. 

Kidgway’s  arrangement  ot  color  is  logical  and  convenient.  The  key  to  the 
system  is  the  series  of  thirtv-six  pure  colors- -the  spectrum  colors  and  intermediate 
hues — which  are  arranged  horizontally  across  the  center  ot  a series  ot  twelve  plates. 
In  the  column  above  each  color  are  three  ot  its  tints,  made  by  adding  given  per- 
centages of  white  to  the  pure  color,  and  below  are  three  shades  tormed  by  the  addi- 
tion of  black.  Five  succeeding  sets  of  plates  repeat  the  colors  ot  the  first  twelve  with 
increasing  amounts  ot  neutral  gray,  d'he  hues  are  designated  by  odd  numerals, 
tints  by  the  letters  d and  /,  shades  by  the  letters  /,  k and  m and  the  five  series  of 
grayed  colors  or  values  by  the  symbols  ' to  . The  use  ot  odd  numbers  and  alter- 
nate letters  permits  the  designation  ot  intermediate  colors  and  so  increases  their 
number  within  the  scale.  Fhe  three  color  variables,  indicated  by  number,  letter  and 
prime  in  the  Kidgway  system,  express  fundamental  properties  ot  color.  Hue  or 
position  ot  the  color  in  the  spectrum  scale  is  determined  by  the  wave  length  of 
light;  the  intensity  of  color,  by  which  light  colors  are  distinguished  from  dark  or 
tints  from  shades,  is  dependent  upon  the  amplitude  ot  the  light  wave,  and  the 
grayed  colors  or  values  are  a measure  ot  the  relative  purity  ot  one  wave  length  as 
separated  from  all  others.  Familiarity  with  this  system  enables  one  to  tell  at  once 
from  the  number-letter-prime  symbol,  the' position  ot  a color  in  the  spectrum  scale, 
whether  it  is  a tint  or  a shade  and  the  degree  to  which  it  has  been  grayed,  h'or  ex- 
ample, (/i  is  orange  red-orange  (20%  red  and  Ho%  orange)  with  45%  black  and  the 
whole  modified  by  42%  neutral  gray.  Outside  of  the  grays  the  colors  ot  bred  clays 
fall  principally  between  Ridgway’s  5 (orange  orange-red)  and  24  (yellow),  and  un- 
modified colors  occur  only  in  the  glazes.  In  the  common  use  ot  color  names,  Ridg- 
way’s I to  5 would  be  red,  q to  15  orange,  and  17  to  24,  yellow;  the  / tones  are 
very  light  or  pale,  and  the  k tones  in  the  series  ot  hues  from  7 to  17  would  be  classed 
as  browns,  the  m tones  as  dark  browns.  The  brightest  or  clearest  clay  colors  are 
one  prime;  three  primes  are  dull  and  the  five  primes  are  grays.  Ridgway’s  names, 
as  well  as  the  symbols,  have  been  used  in  the  present  study,  but  it  is  believed 
that  the  symbols  will  prove  more  satisfactory,  once  the  system  is  known.  In  this 
report  color  names  not  capitalized  are  used  in  a general  sense,  as  in  reference  to  a 
color  range,  and  the  Ridgway  system  has  seldom  been  applied  to  colors  observed 
microscopically  because  of  the  difficulty  ot  making  accurate  readings. 

Some  experience  and  certain  precautions  are  required  tor  accurate  color  read- 
ing, and  at  the  start  the  exactness  ot  one’s  color  matching  should  be  checked  l)y 
individuals  with  experience  and  training  in  this  line.  It  is  important  to  hold  the 
object  being  matched  in  the  same  plane  as  the  color  plate;  the  angle  at  which  light 
strikes  the  plate  and  is  reflected  to  the  eye  should  be  approximately  equal.  A north 
light  is  preferable,  and  readings  should  never  be  made  in  direct  sunlight.  The  object 
being  matched  should  be  held  as  close  to  the  standard  color  as  possible,  and  in 
matching  the  paste  color  ot  sherds  it  will  be  found  convenient  to  break  off  a small 
Hake  which  can  be  held  against  the  plate.  When  making  a reading  it  is  also  advisable 
to  block  all  colors  on  the  plate  except  the  one  being  compared  and  it  a polychrome 
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sherd  or  one  combining  distinct  colors  is  being  matched,  a mask  should  also  be  used 
on  the  specimen.  Fretjuent  mottling  ot  the  surface,  as  well  as  differences  in  texture 
and  luster  may  be  confusing  and  increase  the  difficulty  of"  matching.  It  is  sometimes 
helpful  to  regard  the  colors  at  arm’s  length  or  with  partly  closed  lids.  Colors  not 
matched  in  the  Ridgway  standard  can  always  be  accurately  classified  by  the  system 
and  thus  satisfactorily  designated.* 

'Since  the  above  wa.s  written  the  desirability  ot  a standard  ot  color  description  has  been  ably 
discussed  by  March  (1934,  pp.  23-30).  March  has  used  ,■/  Diclio)tary  of  Color  by  .A.  Maerz  and  .M.  Rea 
Paul  in  preterence  t(j  Ridgway ’s  Standard  and  gives  three  reasons  tor  his  choice,  namely,  that  the 
number  of  colors  given  by  Ridgway  is  relatively  small  (1,115  compared  with  -j,ooo  in  the  Dic- 
tionary of  Color),  that  the  Ridgway  plates  are  more  subject  to  light  and  must  be  handled  with  care, 
and  finally  that  Ridgway’s  nomenclature  is  taulty.  .March  tested  both  works  in  matching  the 
colors  ot  Chinese  porcelains.  .A  comparison  ot  the  two  systems  was  subsequently  made  in  the  study  ot 
the  Pecos  material,  and  since  a wide  range  ot  clays,  subjected  to  the  varying  temperatures  and  atmos- 
pheres obtaining  in  direct  firing,  are  inclucied  in  this  material,  it  may  be  considered  reasonably  rep- 
resentative ot  primitive  pottery  in  general.  In  these  tests,  Ridgway  was  tound  to  be  more  usetul  as  a 
standard  and  the  objections  pointed  out  by  March  proved  no  serious  detriment. 

The  value  ot  a color  scale  cannot  be  judged  simply  by  the  number  ot  colors  given,  we  are  concerned 
also  with  the  completeness  and  unitormity  with  which  the  entire  color  range  is  represented;  a large 
number  ot  colors  mav  simplv  mean  that  fine  variations  are  given  in  certain  ranges  only  and  wide  gaps 
lett  in  others.  In  respect  to  range  and  unitormity  ot  distribution  Ridgway  has  been  tound  more  satis- 
tactory  than  the  Dictionarv  of  Color.  The  change  trom  hue  to  hue  and  tint  to  tint  in  the  latter  is  very 
slight,  actually  much  closer  than  is  required  by  the  student  ot  primitive  ceramics,  tor  a number  ot 
colors  would  have  to  be  named  in  most  designations  because  ot  the  slight  variations  which  generally 
occur.  It  is  even  c|uestionable  whether  the  majority  ot  individuals  would  always  match  to  the  same 
color  m certain  ranges  ot  this  system.  On  the  other  hand,  the  difference  between  values  and  in  some 
cases  between  tints  and  hues  is  much  greater.  Ridgway’s  colors  are  more  evenly  graded  and  cover  the 
total  color  range  more  completely.  The  limitations  ot  A Dictionarv  of  Color  are  noticed  particularly 
when  matching  the  deep  browns.  Shades  in  the  range  ot  Ridgway’s  Fm  to  17'm  are  not  represented. 
These  colors  are  important  to  the  student  ot  primitive  ceramics.  The  grays  m the  Dictionary  of  Color 
are  generally  less  neutral  than  Ridgway’s  and  the  plates  ot  grays  in  the  latter  greatly  tacilitate  match- 
ing. In  using  Ridgway  one  is  not  actually  limited  to  the  colors  illustrated,  since  allowance  is  made  in 
the  system  for  the  designation  of  colors  intermediate  in  hue  or  intensity,  and  there  is  never  any  ques- 
tion as  to  the  position  of  a given  color;  it  can  be  accurately  defined  by  reference  to  the  colors  illustrated. 
Interpolations  are  not  as  easily  made  in  the  Dictiotiary  of  Color  because  of  an  entirely  different  and 
unusual  system  ot  arrangement. 

The  publishers  of  Ridgway’s  Standard  warn  against  unnecessary  exposure  ot  the  plates  to  light. 
However,  permanence  of  the  colors  is  best  tested  by  comparing  volumes  which  have  received  long  and 
constant  use  with  new  ones.  Such  comparisons  have  shown  that  Ridgway  is  reliable  in  this  respect. 

The  criticism  of  Ridgway’s  nomenclature  is  not  without  foundation;  however,  the  fact  that  some 
of  the  adjectives  are  confusing,  that  priority  was  not  invariably  recognized  and  that  commercial  names 
are  included  does  not  seriously  impair  the  value  ot  the  standard.  .Symbols  are  here  used  in  preference 
to  names,  since  hue,  value  and  intensity  ot  the  color  are  definitely  indicated  by  the  symbol,  which  is  a 
decided  advantage.  In  A Dictionary  of  Color  the  plate  number,  file  letter  and  rank  number  designate 
the  color  but  bear  no  logical  relation  to  its  position  in  the  color  scale  and  reference  must,  therefore, 
always  be  made  to  the  work  to  visualize  the  color. 

There  are  two  principal  advantages  m the  Ridgway  system  as  compared  with  that  of  Maerz  and 
Paul  which  fully  justify  its  retention  as  the  standard  of  comparison  in  ceramic  studies.  3'he  composition 
ot  colors  is  fully  defined  and  the  range  is  uniformly  represented.  The  .Maerz  and  Paul  volume,  on  the 
other  hand,  is,  as  its  name  indicates,  a dictionary;  it  includes  the  largest  number  ot  colors  available  in 
any  work  of  this  kind,  but  the  colors  are  not  defined  nor  uniformly  distributed.  In  the  second  place 
Ridgway’s  arrangement  and  designation  ot  color  is  logical  and  convenient  and  automatically  trains 
the  user  in  color  reading,  while  the  onlv  guide  in  matching  colors  in  the  Dictionary  of  Color  is  spectral 
arrangement. 
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Hardness  has  been  defined  as  resistance  to  abrasion.  Its  importance  to  the 
potter  is  well  illustrated  by  differences  in  slips.  In  a random  lot  of  sherds  there  will 
be  some  which  are  as  smooth  surfaced  and  fine  as  when  first  made,  and  others  having 
slips  which  are  rough  and,  in  places,  completely  worn  away.  'I'he  hardness  of  pottery 
is  affected  principally  by  two  factors,  refractoriness  of  clay  and  firing  treatment, 
although  paste  texture  also  influences  vitrification  point  and  consequent  hardness. 
Fherefore,  conclusions  regarding  either  firing  temperature  or  quality  of  the  paste 
cannot  be  drawn  from  the  determination  of  this  property  alone.  I'he  hardness  of 
pottery  is  difficult  to  measure,  particularly  since  pastes  are  non-homogeneous.  The 
bond  is  most  often  determined  by  this  test.  Estimates  of  hardness  are  sometimes 
made  by  scratching  the  surface  with  a steel  point  or  fracturing  the  sherd  with  pliers. 
In  the  American  Ceramic  Society’s  discussion  of  standards  it  is  suggested  that  this 
property  be  tested  by  “noting  the  relative  hardness  of  trials  as  compared  with  steel.”' 
Since  comparatively  few  wares  in  the  archaeological  held  are  as  hard  as  or  harder 
than  steel,  and  estimates  of  the  relative  ease  of  scratching  will  vary,  such  a test  does 
not  meet  the  archaeologist’s  requirements.  In  order  to  eliminate  personal  judgment 
as  far  as  possible,  a number  of  standards  of  reference  within  the  range  represented  by 
pottery  is  necessary  and  such  a series  is  supplied  by  the  minerals  of  Mohs’  scale  of 
hardness,  which  is  commonly  used  by  geologists.  A high  degree  of  accuracy  cannot 
be  claimed  for  this  method  and  the  scale  is  not  evenly  divided.  However,  absolute 
accuracy  in  the  determination  of  hardness  is  not  required  by  the  archaeologist,  but 
rather  a standard  reference  by  which  four  or  five  degrees  of  hardness  within  the 
ceramic  range  can  uniformly  and  consistently  be  recorded.  This  requirement  is  met 
by  Mohs’  scale.  The  minerals  most  used  are  calcite,  fluorite,  apatite,  orthoclase  and 
quartz,  which  number  three  to  seven  in  the  scale. 

•A  paste  which  is  scratched  by  one  mineral  but  scratches  the  one  next  lower  in 
the  scale  is  recorded  as  plus  or  minus  the  number  of  the  nearer  mineral,  or  if  it  is 
approximately  midway  between  two  minerals,  it  is  indicated  by  adding  half  to  the 
number  of  the  softer  mineral.  As  hard  inclusions  in  the  paste  influence  judgment, 
the  coarsely  tempered,  friable  pastes  of  culinary  wares  will  be  found  most  difficult 
to  test.  .A  surface  which  has  been  compacted  by  smoothing  and  polishing  will  be 
harder  than  the  paste;  determination  of  the  latter  should,  therefore,  be  made  on  an 
unpolished  surface  or  on  a fractured  edge  which  has  been  smoothed.  A good  point 
should  be  kept  on  the  mineral,  a relatively  uniform  pressure  applied  and  care  exer- 
cised to  distinguish  a scratch  from  the  streak  left  by  a mineral  rubbed  on  a harder 
surface.  If  one  proceeds  from  the  harder  to  the  softer  minerals  in  testing,  unneces- 
sary wear  of  the  soft  minerals  will  be  avoided.- 

^Journ.  Am.  Ceram.  Soc.,  \’ol.  XI,  No.  6,  p.  457. 

'■^Since  the  above  was  written,  the  adoption  of  Mohs’  scale  in  ceramic  studies  has  been  recom- 
mended by  March  (1934,  pp.  17-22).  He  has  also  suggested  the  introtiuction  ot  additional  minerals 
to  form  halt  steps  in  Mohs’  scale.  I'hese  have  not  been  used  in  the  Pecos  studv  as  the  limitations  in 
the  accuracy  ot  the  methods  do  not  seem  to  justitv  small  subdivisions  ot  the  scale.  The  reliabdity  ot 
chabazite  to  measure  a hardness  ot  4.5  is  particularlv  questionable,  since  its  hardness  varies  trom  4 to 
5 (Dana,  1892,  p.  <;9o).  March  states  (p.  21)  that  minerals  trom  2 to  4.5  inclusive  are  ”...  ade- 
quate to  meet  the  needs  ot  archaeologists  working  m the  American  field,  tor  extensive  experiments  in 
the  Ceramic  Repository  in  the  Museum  ot  Anthmpologv  have  revealed  nothing  harder  than  4.5.” 
Pastes  harder  than  4.1:  however,  have  been  tound  among  Pueblo  t\'pes,  and  the  archaeologist  should 
be  supplied  with  the  minerals  ot  Mohs’  scale  up  to  and  including  quartz. 
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S/re?igt/i.  The  difference  in  thickness  of  sherds  and  their  curvature  have  been 
obstacles  in  measuring  the  strength  of  potterv.  Moreover,  the  significance  of  the 
data  has  been  questioned  because  of  the  considerable  variation  in  this  property 
which  naturallv  results  from  the  uncertaintv  of  primitive  methods;  overlapping  of 
tvpes  is  to  be  expected,  and  possiblv  onlv  slight  differences  will  be  found  in  the 
average  strength  of  the  majority  of  tvpes.  But  this  supposition  should  be  put  to 
test,  and,  furthermore,  if  we  are  to  understand  the  materials  with  which  we  deal, 
the  strength  of  clavs  must  be  determined  and  the  effect  of  various  kinds  and  amounts 
of  tempering  materials  studied. 

Different  methods  of  measuring  transverse  breaking  strength  have  been  tested 
bv  applving  them  both  to  sherds  and  to  speciallv  prepared  test  pieces.  Experiments 
were  first  made  with  a fracture  machine  employing  a lever,  but  an  apparatus  in 
which  weight  is  applied  directlv  was  found  more  accurate  and  reliable.  Sherds  are  cut 
with  a carborundum  wheel  H2  of  an  inch  in  thickness  and  7 inches  in  diameter  having 
a speed  of  3^00  revolutions  per  minute.  The  pieces,  approximatelv  ^ inch  wide  by 
1 E2  inches  long,  rest  on  two  knife  edges  set  i inch  apart.  Pressure  is  applied  through 
an  upper  knife  edge  bv  turning,  at  a uniform  rate,  the  wheel  below  the  dynamometer. 
The  breaking  weight  is  recorded  directly  on  the  dial  of  the  dynamometer.  To  calcu- 
late the  transverse  breaking  strength  of  the  sherd  in  pounds  per  square  inch  the 
formula  for  modulus  of  rupture  is  used; 


In  which : 

R = modulus  of  rupture  in  pounds  per  square  inch 
P = breaking  load  in  pounds 

1 = distance  between  supporting  knife  edges  in  inches 
b = breadth  of  test  piece  in  inches 
d = depth  or  thickness  of  test  piece  in  inches 

Since  the  distance  between  the  supporting  knife  edges  is  constant  and  unity,  the 
numerator  of  the  formula  is  simplified  to  3P,  and  if  the  test  sherd  is  cut  inch  in 
width  the  denominator  is  reduced  to  d-;  it  is  then  onlv  necessarv  to  record  the 
breaking  load  and  take  a micrometer  measurement  of  the  thickness  of  the  piece.' 
The  .American  Ceramic  Societv,  in  describing  this  test,  specifies  that  a minimum  of 
ten  specimens  of  each  type  be  broken,  anv  varving  more  than  1 from  the  average 
discarded  and  if  more  than  two  are  discarded  the  clav  retested.-  This  applies  to  clay 
tests  prepared  and  bred  under  identical  conditions.  Sherds  containing  a variable 
amount  and  grade  of  temper  and  having  been  bred  to  different  temperatures  will 
differ  more  than  i from  the  average.  But  these  normal  variations  must  be  dis- 

*lt  was  necessary  to  follow  the  English  svstem  in  building  the  fracture  machine  because  the 
dynamometer  reads  in  pounds.  But  it  has  been  deemed  advisable  to  adhere  consistently  to  the  metric 
system  throughout  this  report  and  modulus  of  rupture  calculated  in  pounds  per  square  inch  has  there- 
fore been  converted  to  kilograms  per  square  centimeter  by  using  the  factor  0.07. 

-'Joiirn.  Am.  Cera?n.  Soc.,  \ ol.  XI,  Xo.  6;  Tentative  test  methods,  p.  461. 
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ringuished  from  those  caused  by  Haws,  therefore,  in  the  Pecos  study  ten  sherds  of 
a type  were  tested  and  those  which  varied  more  than  i i^%  from  the  average  retested 
and  the  results  included  only  when  the  breaking  load  was  consistent. 

I'he  two  most  obvious  factors  which  might  vitiate  the  results  of  such  a test 
when  applied  to  pottery  are  curvature  and  differences  in  thickness,  the  latter  factor 
being  considered  because  surfaces  compacted  by  polishing  bear  a different  ratio  to 
the  normal  paste  in  thick  sherds  than  in  thin  sherds.  Experiments  were,  therefore, 
made  to  test  the  applicability  of  the  method  to  sherds,  over  a hundred  test  pieces 
being  prepared  for  the  purpose.  In  studying  the  eHect  of  variation  in  thickness  five 
sets  of  test  pieces,  ranging  from  to  8.9  mm.  in  thickness,  with  differences  of  1.25 
mm.  between  sets,  were  used,  d'his  practically  cockers  the  range  found  in  vessel 
walls,  d'he  test  pieces  were  identical  in  composition,  highly  polished  on  one  side 
and  heated  to  temperatures  obtaining  in  l^ueblo  bring.  When  fractured,  the  average 
of  each  set  was  found  to  vary  less  than  1 from  the  average  of  all  five  sets,  and  the 
character  of  variations  showed  that  the  factor  of  thickness  is  negligible  in  effect.  I'o 
determine  the  error  due  to  curvature,  test  pieces  were  formed  with  a curve  y.b  cm. 
in  radius,  which  is  greater  than  need  ever  be  used  in  testing  sherds,  since  the  ma- 
jority of  bowls  exceed  15.0  cm.  in  diameter,  and  the  curvature  at  the  base  is  fre- 
quently less  than  on  the  sides.  The  curved  test  pieces  were  divided  into  two  groups, 
one  of  which  was  fractured  with  concave  side  up  and  the  other  with  concave  side 
down,  rhese  were  compared  with  Hat  test  pieces,  all  three  sets  having  been  made 
under  accurately  controlled  conditions  and  differing  only  in  shape.  I’he  curved  pieces 
differed  in  strength  by  5%  from  the  Hat  pieces,  d'he  fact  that  the  curved  test  pieces 
did  not  show  the  increased  strength  which  would  be  expected  is  perhaps  explained 
by  the  manner  in  which  they  are  supported,  since  the  strength  of  an  arch  results 
when  it  is  supported  at  the  ends.  In  any  event  the  error  introduced  by  curvature  is 
so  slight  that  it  may  be  disregarded. 

1^'laws,  often  so  small  as  to  be  unnoticed,  are  sometimes  a more  important  cause 
of  variation  than  either  of  the  factors  discussed,  d'hey  are,  of  course,  more  common 
in  sherds  than  in  prepared  test  pieces  and  fractured  surfaces  should  always  be 
examined  for  evidences  of  lamination,  d'he  error  introduced  by  Haws  is  usually 
corrected  when  sherds  which  \uiry  more  than  15%  from  the  average  and  do  not 
give  a consistent  second  test  are  discarded.  It  is  also  important  for  the  test  jdeces 
to  rest  evenly  and  squarely  on  the  supporting  knife  edges,  d'he  distance  between 
supports  inHuences  the  accuracy  of  the  test,  and  the  .American  Ceramic  Society 
recommends  a i2.i;  cm.  span  for  a test  piece  having  a 2.5  cm.  sc]uare  cross  section.' 
■A  span  of  2.j;4  cm.  for  test  pieces  which  average  0.8  sq.  cm.  in  cross  section  has  given 
consistent  results  and  it  is  desirable  to  reduce  the  size  of  the  test  piece  as  much  as 
possible  without  sacriHcing  accuracy. 

I'he  strength  of  pastes  can  be  compared  by  means  of  this  determination  of 
modulus  of  rupture,  because  the  breaking  load  for  a section  one  centimeter  square 
is  always  calculated.  It  is  also  interesting  to  know  the  strength  of  types  with  their 
given  thickness  of  wall;  t(J  learn,  for  example,  whether  thicker  walls  were  made  to 
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compensate  tor  weaker  pastes.  This  test  is  very  simply  made  with  the  same  frac- 
ture machine  by  merely  cutting  from  sherds  pieces  ot  uniform  width  and  measuring 
the  breaking  load.  In  the  present  study  2.5  cm.  proved  a convenient  width  and  the 
average  ot  ten  pieces  was  considered  representative. 

The  Pecos  study  illustrates  the  difterences  in  strength  and  modulus  of  rupture 
found  in  a group  of  primitive  wares,  though  very  much  stronger  types  are  found  in 
other  parts  of  the  Pueblo  area.  The  range  in  strength  of  a paste  is,  as  might  be 
expected,  often  greater  than  the  difference  between  the  averages  of  types;  neverthe- 
less, some  significant  results  were  obtained  and  the  method  has  been  particularly 
useful  in  the  study  of  clays  and  the  effect  of  temper. 

Porositx  is  an  important  property  of  pottery,  for  it  determines  its  degree  of 
permeability  to  liquids  and  influences  its  strength.  .An  accurate  determination  of 
porosity  furnishes  the  most  satisfactory  basis  for  comparing  the  density  of  pastes 
and  gives  some  indication  of  the  degree  of  vitrification  which  has  taken  place.  It 
has  sometimes  been  judged  in  the  field  by  noting  the  length  of  time  required  for  a 
drop  of  water  to  soak  into  the  sherd.  This  is  not  only  a very  rough  test  but  may 
actually  be  misleading,  for  the  rate  of  absorption  is  not  controlled  by  the  amount  of 
pore  space  alone.  The  size  and  shape  of  the  pores  which  determine  the  capillarity, 
and  the  relative  compactness  of  the  surface  produced  when  the  vessel  was  smoothed 
or  polished  are  both  important  factors.  Experiments  with  sherds,  whose  porosity 
had  been  accurately  determined,  have  shown  that  the  more  porous  sherds  some- 
times absorb  water  more  slowlv  than  the  less  porous.  Consequently,  the  rate  of 
absorption  cannot  be  considered  a test  of  porositv  and  this  property  is  best  deter- 
mined in  the  laboratory.  The  method  which  has  been  used  in  the  present  study  is 
based  on  that  adopted  by  the  American  Ceramic  Society.'  Typies  of  Mimbres  pot- 
tery have  been  tested  by  this  method.-’  Porosity,  reported  as  percentage,  is  cal- 
culated from  the  amount  of  water  absorbed  considered  in  terms  of  exterior  volume, 
the  following  formula  being  used: 


Vf 

in  which : 


X 100 


P = per  cent  apparent  porositv 
Sf  = weight  of  saturated  test  piece  in  grams 
\Vf  = weight  of  dry  test  piece  in  grams 
\’f  = volume  of  test  piece  in  cubic  centimeters 


Sherds  are  dried  to  constant  weight  at  110°  C.  and  cooled  in  a dessicator  before 
taking  the  drv  weight.  Thev  are  boiled  in  distilled  water  for  three  hours  and  cooled 
in  water  to  obtain  complete  saturation.  A damp  sponge  takes  off  excess  moisture 
without  drawing  it  from  the  pores  and  the  weighing  is  made  as  rapidly  as  possible 
to  avoid  loss  of  water  from  evaporation,  d'he  v'olume  is  determined  in  an  overflow' 
volumeter  of  Schurecht’s  design.-'  It  is,  of  course,  important  to  clean  sherds  thor- 

^'Jouryi.  Am.  Ceram.  Soc.,  \ ol.  XI,  No.  6,  p.  4^6. 
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oughly  belore  testina;  and  first  to  remov^e  loose  or  projecting  particles  which  might 
be  rubbed  off  during  the  test.  It  is  advisable  to  place  a screen  in  the  bottom  of  the 
vessel  in  which  the  sherds  are  boiled  to  avoid  unnecessary  agitation  from  the  forma- 
tion ol  bubbles  beneath  them.  Some  soluble  salts  may  be  lost  in  boiling  but  not  in 
amount  sufficient  to  affect  seriouslv  the  accuracy  of  the  test. 

This  test  measures  only  partial  porosity  referred  to  as  apparent  porosity^  because 
water  does  not  penetrate  the  sealed  pores  and  onlv  the  volume  of  the  open  pores  is 
calculated;  however,  determinations  of  both  apparent  and  total  porosity  have 
shown  that  in  low-hred  pottery,  sealed  pores  either  do  not  occur  or  form  a very 
small  percentage  of  the  total  pore  space.  For  our  purpose,  therefore,  apparent 
porosity  closely  approximates  true  or  total  porosity. 

If  a volumeter  is  not  available  absorption  can  be  reported  instead  of  porosity; 
that  is  the  water  absorbed  is  considered  in  terms  of  the  dry  weight  of  the  specimen 
instead  of  its  v^olume.^ 

While  it  may  be  found  that  the  porositv  of  many  types  of  Pueblo  pottery  aver- 
ages between  20  and  30%  and  that  sherds  of  a single  paste  may  differ  from  ; to  10%, 
types  which  fall  below  or  above  the  average  are  none  the  less  interesting  and  signi- 
ficant and  the  test  is  fully  justified. 

St.axdards  of  Pottery  Descriptiox  for  the  Field  Woreer 

Field  workers  have  been  accustomed  to  describe  technological  features  of 
pottery,  as  well  as  to  classify  and  name  types,  on  the  basis  of  megascopic  examina- 
tion alone.  It  should  not  be  the  part  of  the  ceramic  specialist  to  discourage  these 
observations,  but  rather  to  lend  whatever  assistance  is  within  his  power.  The  ad- 
vantages of  exact  methods  of  analysis  and  the  significance  of  technological  data 
have  conclusively  been  demonstrated,  but  the  amount  of  material  which  will  yearly 
be  studied  and  reported  upon  far  exceeds  the  facilities  for  microscopic  examination. 
It  is  important  therefore  clearly  to  distinguish  between  those  aspects  of  the  subject 
which  must  be  left  to  the  specialist  and  the  tests  and  observations  which  it  is  prac- 
ticable for  the  general  archaeologist,  without  special  equipment  or  analytical 
experience,  to  undertake.  Ehe  necessity  for  specific,  impersonal  standards  of  de- 
scription which  can  be  applied  by  the  field  worker  is  generally  recognized,  but  if 
megascopic  classification  is  accurately  to  record  facts  there  must  be  at  the  start  a 
candid  acknowledgment  of  the  limitations  of  megascopic  identification. 

Many  archaeologists  hav^e  demonstrated  a reliable  pottery  sense,  that  is  they 
recognize  at  once  and  without  conscious  analvsis  the  likenesses  and  differences 
between  types,  but  too  often  the  basis  of  judgment  is  not  scrutinized  and  as  a result 
the  idea  that  many  ceramic  properties  can  readilv  be  recognized  buc  cannot  be 
described  has  taken  deep  root.  Insistance  upon  adequate  description  will  of  necessity 
require  more  analytical  and  systematic  examination  than  has  hitherto  been  cus- 
tomary. Reviewing  the  features  of  pottery — paste,  surface  treatment,  form,  and 
decoration  usually  selected  for  purposes  of  classification,  it  hardly  need  be  pointed 
out  that  form  and  decoration  simplv  require  systematic,  accurate  observation  and 
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measurement,  while  paste  and  technological  features  in  general  can  only  be  de- 
scribed superficially  or  incompletely  by  visual  inspection  alone.  It  is  only  logical 
therefore  that  design  and  form  should  be  emphasized  in  megascopic  work  and  should 
form  the  primary  criteria  for  classification.  But  as  long  as  paste,  surface  finish,  and 
nature  of  the  pigment  Contribute  to  the  impression  upon  which  the  held  worker 
bases  his  classihcation,  they  must  be  described.  A few  suggestions  are  accordingly 
made  here  in  the  hope  that  they  may  contribute  to  the  general  effort  to  systematize 
methods  of  description  and  classihcation. 

The  paste  is  difficult  to  describe  both  because  of  its  hneness  and  the  invisibility 
of  important  features  and  because  of  the  continuous  intergradation  of  properties, 
d'he  differentiations  which  can  be  made  do  not  depend  alone  upon  the  pow'er  of  the 
hand  lens  used,  because  the  keenness  of  vision,  training  and  knowledge  of  the  ob- 
server play  no  small  part  in  what  he  sees.  Therefore  due  allowance  must  be  made 
when  it  is  said  that  this  or  that  can  or  cannot  be  recognized.  The  characteristics  of 
the  paste  which  can  prohtably  be  considered  by  the  held  archaeologist  are  color, 
nature  of  inclusions,  texture  and  hardness. 

Color  should  be  dehned  by  reference  to  a standard  (see  p.  430).  It  is  im- 
portant that  the  description  include  the  typical  color,  the  color  range  and  excep- 
tional colors.  The  relative  uniformity  of  color  from  surface  to  surface  of  a paste  as 
\ iewed  in  freshly  fractured  section  should  also  be  recorded.  The  width  of  cores  in 
relation  to  margins  and  the  thickness  of  the  inner  as  compared  with  the  outer  margin 
may  sometimes  be  characteristic. 

d'he  held  worker  frequently  attempts  to  identify  temper  or  inclusions  with  the 
aid  of  a hand  lens,  but  a review  of  southwestern  archaeological  literature  proves 
that  many  of  these  identihcations  are  incorrect.  The  follv  of  guessw'ork  is  realized 
when  one  stops  to  consider  that  some  of  these  classihcations  were  made  by  men 
whose  vision  was  keener  and  knowledge  and  training  broader  than  those  of  the 
majority  of  workers,  d'he  writer,  who  has  exceptionally  good  vision,  has  during  the 
last  four  years,  constantly  checked  megascopic  identihcation  by  petrographic 
examination  with  the  resultant  convdction  that  it  is  generally  inadvisable  to  attempt 
to  identify  temper  megascopically  or  with  a low  power  hand  lens.  It  is  far  better  to 
describe  in  specific  terms  the  appearance  of  the  inclusions  than  to  add  to  the  ac- 
cumulated fallacies  of  the  past  and  their  resultant  confusion  by  uncertain  identifica- 
tion. At  best  only  the  coarser  inclusions  can  be  seen  and  there  are  many  possibilities 
for  error  in  the  identification  of  these;  for  example,  lumps  of  clay  in  a carelessly 
prepared  paste  may  look  like  sherd  temper,  fractures  of  feldspathic  rock  are  often 
indistinguishable  from  fragments  of  whitish  paste  sherd,  black  sherd  fragments 
may  be  confused  with  shale,  and  finally  when  temper  is  too  fine  for  megascopic 
identification  the  paste  may  erroneously  be  classed  as  sand  tempered  on  the  basis 
of  stray  coarse  grains  which  are  merely  accidental  inclusions.  In  describing  the 
appearance  of  inclusions  the  following  characteristics  should  be  noted;  color,  luster, 
degree  of  transparency,  and  shape — whether  granular  or  platv,  angular,  rounded, 
or  irregular.  Kven  accidental  inclusions  may  be  characteristic  of  a paste,  as  lumps 
of  unmixed  clay  or  dull  black  rings  surrounding  pores  which  are  caused  by  car- 
bonaceous matter. 
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Our  visual  impression  ot  texture  is  inHuenced  principally  by  the  grain  size 
and  amount  of  temper.  This  conclusion  has  been  reached  only  after  comparing 
specimens  which  were  prepared  in  the  laboratory  with  known  differences  in  size, 
amount,  shape  and  kind  ot  temper.  It  was  found  that  samples  containing  the  same 
amount  of  aeolian  sand,  ground  potsherd,  ground  rock  and  ground  mica  schist,  all 
of  which  has  been  screened  to  obtain  identical  grain  size,  were  indistinguishable 
except  for  the  sand  which  appeared  slightly  hirer  and  less  ragged  in  texture;  but 
even  this  difference  was  barely  noticeable  and  would  not  ordinarily  be  recognized. 
Grinding  mica  schist  did  not  effectively  separate  the  plates  and  consequently  the 
distinctive  laminated  structure  was  not  produced.  When  grain  size  only  was  varied, 
using  the  standards  suggested  (see  p.  410),  the  grades  fronr  fine  to  very  coarse  were 
distinguishable  with  the  unaided  eye  and  seen  clearly  with  a lo-power  lens.  Likewise 
specimens  with  10,  25  and  40%  of  temper  of  the  same  grading  are  very  distinct  in 
texture.  ITese  samples  were  prepared  with  red  clay  and  sand  temper,  materials 
having  poor  contrast,  and  therefore  demonstrate  the  possibility  of  recognizing 
differences  of  this  magnitude  in  the  majority  of  clay  and  temper  combinations  found 
in  actual  pastes.  I'hey  seem  to  offer  a feasible  means  of  describing  by  reference  to  a 
standard,  not  absolute  grain  size  or  true  volume  of  temper,  but  rather  textural 
appearance,  provided  certain  precautions  are  observed.  The  standards  should  be 
made  of  clay  and  temper  having  approximately  the  same  color  or  degree  of  contrast 
as  that  of  the  paste  being  judged  for  it  has  been  demonstrated  experimentally  that 
color  contrast  has  an  important  effect  upon  both  apparent  size  and  abundance  of" 
inclusions.  Grain  size  will  often  include  several  grades  and  only  the  range  can  be 
described.  Actual  volume  of  temper  cannot  be  estimated  because  of  the  fine  material 
which  is  invisible,  and  the  terms  sparse,  moderate,  heavy,  when  used  by  the  held 
worker  would  have  to  he  understood  as  describing  the  appearance  as  influenced  by 
the  proportion  of  medium  to  very  coarse  grains.  A fractured  surface  gives  the  best 
standard  for  comparison,  since  relief,  the  pattern  of  light  and  shadow  is  usually 
observed  in  the  paste  and  grinding  the  fracture  to  a plane  diminishes  the  apparent 
difference  in  textures,  reducing  it  to  two  dimensions  instead  of  three.  Photographic 
standards  could  not  be  used  since  the  standard  and  unknown  should  be  observed 
in  the  same  light  and  with  the  same  magnification.  It  would  be  possible  to  substitute 
for  the  prepared  standards,  sherds  in  which  the  grain  size  and  volume  of  temper  of 
megascopic  proportions  had  been  determined  micrometrically.  d'he  experience  of  a 
number  of  workers  should,  of  course,  be  compared  before  methods  and  standards 
are  finally  established.  Present  lack  of  standardization  renders  most  textural  descrip- 
tion nearly  meaningless.  Some  such  method  as  that  proposed  would  serve  as  a 
common  denominator  to  bring  the  observations  to  comparable  terms  without 
unduly  increasing  the  time  required  for  description,  especially  as  the  standards 
would  be  prepared  in  a technological  laboratory. 

Properties  of  the  clay,  though  not  as  impemtantasgrain  size,  grading,  and  amount 
of  inclusions,  also  inffuence  paste  texture.  Phe  mechanical  composition  of  a clay, 
together  with  its  relative  refractoriness  determines  whether  the  clay  base  will  be 
compact  and  dense  or  loose  and  porous  in  texture.  Visual  impression  of  clay  texture 
should  be  supplemented  by  observation  of  the  way  in  which  the  paste  breaks;  if  it 
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chips  it  may  be  described  as  dense  or  compact,  if  it  crumbles  it  is  friable.  It  is  hardly 
practicable  to  distinguish  between  the  factors  of  porosity  and  mechanical  composi- 
tion as  adecting  relative  density.  Although  in  extreme  cases  the  rate  of  absorption 
of  a drop  of  water  will  distinguish  between  a porous  and  a compact  clay,  in  the 
middle  range  such  a test  is  of  little  value  and  it  is  not  a sufficiently  direct  or  accurate 
measurement  of  porosity  to  justify  timing  the  absorption  of  a drop. 

'['he  manner  in  which  a paste  breaks  is  affected  by  its  texture  and  hardness. 
Coarse  inclusions  will  tend  to  produce  a ragged  fracture,  fine  inclusions  a smooth 
fracture.  If  the  paste  is  hard  and  dense  large  grains  may  cause  an  irregular  break, 
whereas  the  line  of  fracture  in  a soft  friable  paste  is  more  easily  controlled  by  direc- 
tion of  pressure.  .Y  fine,  soft,  friable  paste  has  a square  smooth  break  and  a coarsely 
tempered  dense  paste,  the  most  irregular  and  jagged  one. 

In  judging  the  nature  of  fracture  a uniform  method  of  breaking  the  sherd  should 
be  followed.  Direct  pressure  applied  with  the  end  of  a triangular  file  will  usually 
show  whether  the  paste  chips  or  crumbles  but  does  not  give  a long  enough  break  to 
show  the  character  of  the  fracture.  When  pliers  are  used  just  sufficient  pressure 
should  be  exerted  to  hold  the  sherd  and  the  break  made  by  leverage,  the  push 
always  being  made  squarely  and  in  the  same  direction.  The  fracture  may  vary  in 
different  directions  of  the  vessel  and  it  is  therefore  well  to  note  the  orientation  of 
the  sherd  and  habitually  make  either  a horizontal  or  vertical  break. 

Mohs’  scale  of  hardness  (see  p.  433)  can  be  used  by  the  field  worker  as  well  as 
by  the  technologist  and  if  this  property  is  defined  it  should  be  by  reference  to  a 
standard.  It  may  be  found  that  the  majority  of  types  of  a period  or  area  do  not 
differ  appreciably  in  hardness  but  the  exceptional  ones  are  none  the  less  significant 
for  this  reason,  nor  is  there  less  necessity  for  an  impersonal  standard  definition. 

Surface  Finish.  Standards  for  the  terms  rough,  smooth  and  polished  as  applied 
to  surface  texture  have  been  proposed  by  March.'  He  calls  attention  to  the 
factors  of  paste  texture  and  workmanship,  but  emphasizes  the  uncertainty  of  specu- 
lation upon  methods  of  workmanship.  Mere  theory  of  technique  has,  indeed,  no 
place  in  description,  which  should  admittedly  be  purely  objective,  but  a study  of 
finishing  processes  reveals  characteristics,  the  recognition  of  which  is  no  more  sub- 
jective than  is  color  reading.  Observations  of  the  methods  of  modern  primitive 
potters  and  well  planned  experiments  bring  out  the  multiplicity  of  conditions  in- 
fluencing the  appearance  of  the  finished  surface  and  prove  the  impossibility  of  giving 
accurate  or  satisfactory  descriptions  with  a few  simple  textural  terms. 

d'he  principal  factors  which  affect  surface  appearance  are  color,  hardness,  and 
texture  of  the  paste  or  slip  clay,  method  of  evening  the  vessel  surface,  and  final 
finishing  process.  The  texture  of  the  paste,  particularly  the  amount  and  grain  size 
of  the  temper,  will  obviously  affect  the  surface  texture,  but  this  effect  may  be  largely 
offset  by  the  method  of  evening  the  vessel,  'fhe  importance  of  the  finishing  technique 
is  most  evident  when  a coarse-textured  paste  is  used.  There  are  three  general  meth- 
ods of  evening  the  vessel  surface  when  it  is  in  a plastic  condition  or  immediately 
after  moulding,  namely:  scraping  with  an  edge  held  nearly  normal  to  the  surface, 
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rubbing  with  a smooth,  hard  tool  generally  having  a convex  face,  and  rubbing  with 
a soft  or  yielding  tool.  If  a coarse  paste  is  scraped  the  particles  of  temper  will  be 
caught  bv  the  tool  and  dragged  along  leaving  characteristic  pits  and  striations. 
Rubbing  with  a resistant  convex  surface,  on  the  other  hand,  tends  to  imbed  the 
temper  and  if  thoroughly  done  may  leave  the  surface  as  smooth  and  even  as  that 
of  a fine-textured  paste.  A water-worn  pebble,  a piece  of  gourd  rind,  or  a smooth 
sherd  may  be  used  for  the  purpose  with  no  marked  difference  in  the  effect.  If  the 
finger  instead  of  a hard  tool  is  used  it  will  yield  to  protruding  inclusions,  only  par- 
tially imbedding  and  leveling  them  and  a characteristic  roughness  will  result.  A 
surface  which  has  been  smoothed  with  the  fingers  generally  carries  unmistakable 
markings,  fine  striations  produced  by  the  ridges  of  the  skin  and  by  fine  inclusions 
which  adhere  to  the  fingers.  These  striations  are  distinguished  from  tool  striations 
bv  shallowness,  uniformity  of  depth  and  spacing. 

A surface  mav  be  evened  immediately  after  moulding,  when  it  is  leather  hard, 
or  after  it  is  completely  dried.  The  surface  which  was  evened  when  dry  can  often  be 
distinguished  from  that  which  was  worked  ov^er  with  a tool  immediately  after  mould- 
ing. If  the  moist  clay  surface  is  evened  with  a rubbing  tool  it  is  practically  impossible 
to  avoid  slight  depressions  and  undulations  of  surface,  but  if  the  vessel  is  scraped 
with  a straight-edge  when  leather  hard  or  if  it  is  dried  and  subsequently  rubbed 
with  a piece  of  fine  sandstone,  or  a similar  abrading  tool,  a far  truer  plane  is  ob- 
tained. It  may  not  always  be  possible  to  distinguish  a carelessly  sanded  or  scraped 
from  a carefully  rubbed  surface,  but  an  undulated  surface  is  usually  indicative  of 
finishing  in  the  plastic  state.  Evening  when  the  clay  is  in  either  a leather  hard  or 
dry  state  is  most  practicable  with  a hne-textured  paste  since  coarse  inclusions  are 
unavoidably  caught  and  dragged  from  the  paste,  leaving  a pitted  surface. 

Xon-CLilinarv  vessels  having  a well  smoothed  surface  may  be  either  slipped  or 
unslipped.  In  some  cases  it  is  difficult  to  tell  whether  a ware  was  slipped,  particu- 
larly if  the  coat  was  verv  thin  or  if  it  was  similar  in  color  to  the  paste.  But  ordin- 
arily the  slip,  if  present,  can  be  observed  by  examining  with  a hand  lens  a carefully 
fractured  section  through  the  vessel  wall.  I'he  edges  of  that  portion  of  a break  which 
come  under  the  pliers  are  likely  to  be  crushed  by  pressure  so  that  they  do  not  give 
clear  evidence  of  the  surface  finish.  Peeling  or  abrasion  may  sometimes  indicate  the 
presence  of  a slip,  but  crazing,  although  often  caused  by  unequal  contraction  of  slip 
and  paste,  may  occur  on  unslipped  as  well  as  slipped  surfaces. 

An  exceptionally  well  smoothed  but  unslipped  surface  has  sometimes  been 
designated  by  the  term  “floated”  on  the  assumption  that  this  texture  was  produced 
after  sundrying  by  working  over  the  moistened  surface  in  such  a manner  as  to  bring 
up  or  float  the  finer  particles  of  the  clay,  thus  covering  the  coarser  material  in  much 
the  same  manner  as  is  done  in  cement  work.  Either  the  finger,  a cloth,  a piece  of  fur, 
or  even  a polishing  tool  can  be  used  in  this  process,  but  the  surface  must  be  quite 
wet  and  worked  verv  lightly.  Such  a method  obviously  never  results  in  either  a 
very  smooth  or  a highly  lustrous  surface,  nor  does  it  resemble  the  kind  of  finish 
usually  designated  by  the  term  floated.  This  method  may  have  been  used  to  even 
the  surface  before  applying  a slip  and  is  in  fact  so  used  by  certain  modern  Pueblo 
potters.  But  experiment  and  careful  observation  prove  that  the  very  smooth,  lus- 
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rrous,  unslipped  surfaces  do  not  differ  in  finishing  technique  from  polished  slipped 
surfaces.  In  other  words  the  surface  was  compacted  by  rtdibing  with  a smooth,  hard 
tool;  the  process  usually  designated  as  polishing.  The  present  usage  of  the  term 
floated  should,  therefore,  be  discontinued  and  well  smoothed,  fine-textured,  often 
lustrous  unslipped  surfaces  should  be  designated  by  the  term  compacted,  polished 
or  simply  well-smoothed,  all  of  which  are  accurate  and  legitimate  descriptions, 
whereas  the  term  floated  if  taken  literally  gives  an  entirely  false  impression  of  both 
technique  and  appearance. 

The  principal  characteristics  of  the  slip  which  should  be  recorded  are  color, 
hardness,  texture,  and  luster,  d'he  description  of  color  and  hardness  have  been  dis- 
cussed under  paste  and  requires  no  further  comment  other  than  that  the  relation 
between  hardness  and  wear  should  be  noted,  d'extural  differences  are  not  as  obvious 
as  those  of  paste,  since  slip  clays  were  very  rarely  tempered  and  fineness  (ff  grain  was 
one  consideration  in  their  selection.  Important  differences  do  exist,  however,  the 
most  marked  of  which  is  that  between  the  clay  with  high  and  that  with  low  colloidal 
content.  The  clay  which  is  exceptionally  fine  and  of  nearly  uniform  grain  size  cannot 
be  pebble-polished  when  damp,  but  is  easily  smoothed  with  a cloth  or  piece  of  buck- 
skin, and  when  entirely  dry  it  can  be  given  some  luster  by  polishing,  whereas  the 
more  granular  clay  will  take  a high  polish  when  damp  but  is  marred  by  further 
polishing  when  dry.  The  explanation  of  these  facts  is  simple;  if  the  grains  are  graded 
in  size  they  will  pack  or  nest  more  closely  than  grains  of  uniform  size  and  the  closely 
packed  surface  reflects  light  more  completely  than  the  loose,  open  one.  d'he  Rio 
(irande  Rueblo  potters  have  recognized  empirically  the  relation  between  texture 
and  smoothing  technique,  for  they  seldom  attempt  to  polish  the  highly  colloidal 
.Santo  Domingo  slip,  but  instead  smooth  it  with  a cloth.  These  facts  are  of  interest 
to  the  archaeologist  primarily  because  they  suggest  caution  in  estimating  the 
amount  of  mechanical  polish  which  a slip  has  received  by  its  degree  of  luster  alone. 

The  terms  smoothed,  lustrous,  and  polished  should  be  clearly  distinguished. 
■Smooth  is  a textural  term  and  is  judged  by  feel  more  than  by  appearance.  Luster 
refers  to  the  degree  to  which  the  surface  reflects  light  and  should  be  judged  by  the 
degree  of  gloss  or  shininess  observed  when  the  specimen  is  held  in  such  a position 
that  its  surface  forms  approximately  the  same  angle  with  the  source  of  light  as  with 
the  line  of  vision.  Polish  and  luster  are  often  used  synonymously,  but  polish  suggests 
technique  and  luster  more  correctly  describes  a property  which  is  affected  by  other 
factors  in  addition  to  workmanship,  for  a surface  well  worked  with  a polishing  stone 
may  actually  be  completely  dull  or  matte  in  appearance,  although  it  will  always  feel 
smf)oth  unless  subject  to  some  defect  such  as  abrasion  or  crazing,  d'he  effect  of  clay 
texture  upon  luster  has  been  discussed.  A high  firing  temperature  may  also  modify 
polish.  This  fact  is  best  understood  from  a consideration  of  the  nature  of  a lustrous 
surface.  Rays  of  light  falling  on  a rough  surface  are  reflected  at  all  angles  and  this 
diffusion  produces  an  appearance  of  dullness;  whereas  light  rays  falling  on  a perfect 
plane  are  reflected  at  the  same  angle,  thus  producing  a brilliant  gloss,  d'he  luster  of  a 
clay  surface  is  proportional  to  its  smoothness,  evenness,  and  compactness.  If,  there- 
fore, a well  polished  surface  is  heated  sufficiently  high  to  cause  noticeable  firing 
shrinkage  the  arrangemerit  of  clay  particles  will  be  disturbed  and  the  surface. 
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though  still  even  and  smooth  to  the  touch,  will  lose  its  high  gloss.  The  primitive 
potter  would  naturally  discover  this  fact  by  experience  and  probably  wares  which 
were  hred  sufficiently  highly  to  cause  shrinkage  were  not  often  giv^en  a high  mechan- 
ical polish. 

In  describing  a lustrous  surface,  the  uniformity,  as  well  as  the  degree  of  luster, 
should  be  noted.  Dull  streaks  on  a lustrous  surface  may  be  due  either  to  indifferent 
polishing  or  to  an  ineffectual  method  of  evening  the  surface  before  slipping,  for  if 
the  surface  is  pitted  or  ridged  it  cannot  be  given  a uniform  luster  no  matter  how' 
faithfullv  the  polishing  stone  is  used. 

Paint.  Certain  physical  properties  are  characteristic  of  particular  kinds  of 
paint  and  thus  aid  in  megascopic  classification  after  the  composition  of  the  paint 
has  been  determined  by  test.  The  following  characteristics  should  be  recorded; 
color,  luster,  relief,  hardness,  evenness,  spreading,  and  such  defects  as  abrasion, 
crazing,  and  peeling.  Mineral  and  vegetal  pigments  can,  as  a rule,  be  distinguished 
by  the  oxidation  test  (see  p.  412)  which  being  non-technical  can  be  applied  by  the 
general  archaeologist.  Certain  characteristics  which  usually  distinguish  the  vegetal 
from  the  mineral  pigment  of  Southwestern  Black-on-white  pottery  may  also  be 
mentioned.  The  vegetal  pigment  lacks  relief  entirely  and  has  approximately  the 
same  texture  and  luster  as  the  clay  surface  upon  which  it  is  applied.  This  is  because 
the  pigment  is  in  solution  and  penetrates  the  clay  without  noticeably  disturbing  the 
arrangement  of  surface  particles.  Any  coating  of  organic  matter  which  originally 
covered  the  surface  is  removed  during  firing  by  oxidation  leaving  the  clay  colored 
by  that  which  has  penetrated,  d he  mineral  pigments,  on  the  other  hand,  are  in- 
soluble, being  applied  as  suspensions.  They  form  a coating  upton  the  clay  surface, 
consequently  they  often  have  distinct  relief,  d'heir  texture  is  due  to  their  pihysical 
condition,  treatment  (smoothing  or  piolishing)  which  they  may  receive  after  app^lica- 
tion,  and  changes  such  as  vitrification  which  take  place  in  firing.  I^Aequentlv  the 
greatest  contrast  between  an  organic  and  a mineral  p>aint  is  in  luster,  the  latter  being 
entirely  matte  or  dull  in  contrast  to  the  smooth  glossy  surface  of  the  former  when 
applied  on  a well  polished  slip,  but  mineral  ptaints  are  sometimes  polished  after 
application  and  if  vitrified  they  become  lustrous,  though  in  this  case  the  surface  is 
seldom  smooth  and  there  is  distinct  relief.  Mineral  piigments  are  often  rough  and 
granular  in  texture  and  they  may  be  thick  and  caked  in  p'>atches.  d'he  hardness  of 
an  organic  ptigment  usually  varies  but  slightly  from  that  of  the  clay  surface  up:)on 
which  it  is  app)lied,  whereas  the  hardness  of  a mineral  piigment  bears  no  relation  to 
that  of  the  clay,  if  unsintered  it  may  be  noticeably  softer,  if  vitrified  it  will  pirobably 
be  considerably  harder.  The  mineral  plaints  are  also  more  often  affected  by  wear 
than  are  the  organic  plaints.  The  normal  grays  or  black  of  organic  and  mineral  piig- 
ments  may  be  indistinguishable  but  when  oxidized  these  piaints  exhibit  distinct 
ranges  which  can  best  be  studied  from  rehred  sp^ecimens. 

This  brief  review  of  the  megascop^ic  observations  to  be  made  in  the  descrip^tion 
of  pottery  suggests  no  new  terms  or  striking  innovations  in  method.  From  the 
standpoint  of  the  technologist  the  essentials  are  accurate,  systematic  examination, 
reference  to  impersonal  standards,  and  strict  definition  of  terms.  Some  of  the  ob- 
servations which  have  been  suggested  may  seem  unnecessarily  detailed  or  even 
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trivial,  but  any  ot  these  characteristics  may  be  distinctive  of  a tvpe  and  so  go  to 
make  up  the  archaeologist’s  impression  of  its  appearance;  while  failure  consciouslv 
to  recognize  and  record  just  such  minute  details  mav  in  some  measure  explain  the 
difficulty  experienced  in  giving  a description  which  will  actuallv  differentiate  the 
tvpe  recognized. 

h'or  convenience  and  claritv  the  suggestions  made  are  summarized  in  outline: 
Paste 

Color  range,  typical  and  exceptional  colors,  uniformity  in  color,  and  relative 
width  ot  color  zones  described  by  reference  to  a standard  color  scale. 
hiclusions — identified  onlv  when  coarse  and  diagnostic  features  are  unmistak- 
able. Appearance  described  by  color,  luster,  degree  of  transparency,  and 

Texture — proportion  and  grading  of  visible  grains  estimated  by  reference  to 
prepared  standards  made  in  accordance  with  the  following  definitions: 
Sparsely-tempered — visible  inclusions  make  up  less  than  15%  of  the 
volume  of  the  paste. 

Moderately-tempered — visible  inclusions  make  up  from  k to  30%  of 
the  volume  of  the  paste. 

Heavily-tempei-ed — visible  inclusions  make  up  over  30%  of  the  volume 
of  the  paste. 

Fme — inclusions  under  o.2<  mm.  in  diameter. 

Medium — inclusions  from  0.2c  to  0.50  mm.  in  diameter. 

Coarse — inclusions  from  o.>o  mm.  to  i.o  mm.  in  diameter. 

Very  Coarse — inclusions  over  i.o  mm.  in  diameter. 

The  texture  as  affected  by  the  shape  of  inclusions  described  as  granular  or 
laminated . 

The  texture  as  affected  by  the  character  of  the  clay  is  described  as: 

Dense — fine,  compact,  chips  rather  than  crumbles  when  broken,  leav- 
ing a smooth  fracture. 

Friable — hnelv  granular,  crumbles  when  broken  and  the  fractured 
surface  is  earthen.’ 

Fracture — the  wav  in  which  the  paste  breaks  is  influenced  by  texture.  It  should 
be  observed  whether  the  direction  of  break  is  straight  or  irregular;  whether 
it  is  at  right  angles  or  oblique  to  the  vessel  surface;  and  whether  the  frac- 
tured surface  is  smooth  and  fine,  or  rough  and  granular. 

Hardness — is  defined  by  reference  to  Mohs’  scale. 

Surface  Features 

Color — described  bv  reference  to  a standard  color  scale. 

Hardness — determined  with  minerals  of  Mohs’  scale. 

•This  limits  the  term  friable  to  instances  in  which  the  entire  body  of  the  paste  has  a weak  bond 
and  crumbles  to  a fine  powder.  Used  in  this  sense  the  term  is  not  applicable  to  those  pastes  which  have 
a hard  compact  clav  base  even  though  thev  are  weakened  by  coarse  temper  and  so  easily  broken. 
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Evenness — surfaces  may  be  designated  as  even  or  uneven  according  to  the 
presence  or  absence  of  the  irregular  undulations  which  mark  the  imper- 
fectly planed  surface.  If  present  record  should  also  be  made  of:  a — fine 
parallel  ridges  such  as  are  produced  by  using  the  rubbing  stone  on  the 
plastic  clay:  broad,  shallow,  depressions  on  the  vessel’s  interior  such  as 

are  indicative  of  the  paddle  and  anvil  technique. 

Texture — the  property  resulting  from  texture  of  paste  together  with  final 
finishing  process  may  be  described  as: 

Smooth — slick  to  the  touch. 

Rough—  gntty  to  the  touch.' 

Granular — characterized  by  protruding  inclusions.  The  term  may  be 
modified  by  the  words  medium,  coarse,  etc.,  depending  upon  the 
size  of  the  inclusions.  Such  features  as  fine  striations  or  pits 
should  also  be  noted. 

Luster — according  to  the  amount  of  light  which  it  reflects,  a surface  may  be 
described  as  dull,  lustrous,  or  highly  lustrous.  L’niformity  of  luster  and 
presence  or  absence  of  marks  of  the  polishing  tool  should  be  recorded. 

Slip — recognized  as  a surface  layer  seen  in  fractured  cross  section  through  the 
vessel  wall.  Thick  if  visible  to  the  unaided  eve.  'Thin  if  seen  only  with  a 
lo-  or  higher-power  lens. 

Defects  may  be  significant  marks  of  properties  of  the  slip  or  paste  and  should 
be  recorded. 

Abrasio}i~  rubbing  away  of  a soft  slip  by  wear. 

Peeli)ig — cracking  and  loosening  of  a slip  which  has  a poor  bond  with 
the  paste. 

Crazing-  t\\c  formation  of  a network  of  hne,  irregular  cracks  by  con- 
traction. 

Spalli7ig — the  deep  flaking  of  the  surface  caused  by  the  expansion 
during  firing  of  accidental  inclusions,  or  of  steam. 

Paint 

Cornpositioyi — organic  distinguished  from  inorganic  pigment  bv  the  oxidation 
test. 

Properties  to  be  recorded:  color,  luster,  relief,  hardness,  evenness,  and  defects. 

'The  term  rough  is  frequently  used  loosely  to  cover  a variety  of  surface  textures  produced  both 
by  distinctive  finishing  processes  and  by  paste  texture.  It  is  here  proposed  to  limit  the  term  to  the 
textural  characteristic  of  clay  which  has  not  been  compacted  in  the  finishing  process  and  to  define 
or  describe  specifically  textural  features  resulting  from  inclusions  in  the  paste  and  from  particular 
finishing  techniques. 
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MODKKN  PI  KHLO  l^OTIKK^’  MAKIXC; 

A study  ot  the  methods  of  present-day  primitive  potters  is  of  twofold  value  to 
the  archaeologist,  it  ^ids  him  in  visualizing  the  prehistoric  potters’  technique  and 
problems  and  it  answers  specific  questions  directly  in  so  tar  as  conservatism  has 
preserved  ancient  customs  and  practices.  A study  of  pottery  making  calls  attention 
to  minute  but  important  details  and  subtle  marks  of  workmanship,  which  otherwise 
are  all  too  easily  overlooked.  A good  illustration  of  this  tact  is  afforded  bv  the  paddle 
and  anvil  technique  of  the  Hohokam.  The  smooth  shallow  depressions  on  the  interior 
of  vessels  were  recognized  as  marks  of  the  anvil  only  after  attention  had  been 
directed  to  the  practice  of  this  method  ot  pottery  making  among  modern  tribes. 
I^ottery  in  tact  assumes  a new  importance  and  significance  after  we  have  watched 
everv  stage  ot  its  production.  Sherds  can  then  no  longer  be  disassociated  from  the 
human  beings  who  made  them  and  merely  classified  and  tagged  by  our  impression 
of  color  and  te.xture. 

.Although  potterv  making  among  the  Pueblo  Indians  is  fast  becoming  a curious 
mingling  of  ancient  and  modern  technique,  it  is  still  a fruitful  source  of  suggestion 
to  the  archaeologist  who  would  understand  the  workmanship  ot  the  wares  of  the 
Southwest.  It  is  of  interest  also  to  learn  how  the  pastes,  slips,  and  pigments  of  the 
ancient  and  modern  potter  compare.  A study  of  tiring  is  ot  particular  value,  since 
temperatures  obtained  in  prehistoric  times  have  been  largelv  a matter  of  specula- 
tion. Ot  general  interest  to  archaeologists  also  is  the  intelligence  and  care  exercised 
in  the  selection  of  materials,  the  distance  from  a village  ot  sources  ot  clav,  and  the 
extent  of  trade  in  raw  materials. 

d'here  are  surprisinglv  tew  records  ot  Pueblo  pottery  making,  and  with  one  or 
two  exceptions  they  are  vague  and  incomplete.  The  standard  work,  which  treats 
workmanship  with  admirable  accuracy  and  detail,  deals  with  the  group  most  in- 
riuenced  by  modern  tourist  trade.'  In  \dew  ot  this  paucity  ot  data  and  the  usual 
generalized  treatment,  some  ot  the  observations  which  should  be  recoreied  by  the 
student  of  pf)tterv  making  are  here  outlined.  Facts  pertinent  to  archaeological 
problems  are  stressed  and  the  subject  is  considered  from  the  standpoint  ot  the 
ceramist. 

The  I deiitificatwn  of  Materials.  The  potter’s  materials  must  be  identified  and 
their  properties  tested  in  order  to  understand  the  relative  skill  and  intelligence  of 
the  potter  and  to  furnish  a basis  tor  the  comparison  ot  wares,  d'he  same  methods  ot 
analysis  which  have  been  suggested  for  the  study  ot  archaeological  material  are 
equally  applicable  in  ethnological  investigations;  temper  is  identified  by  the  petro- 
graphic microscope,  pigments  bv  chemical  analvsis,  while  the  character  ot  the  clay 
is  revealed  by  its  phvsical  and  optical  properties  and  thermal  behavior,  d’he  ethnolo- 
gist has  a great  advantage  over  the  archaeologist  in  that  the  raw  materials  are 
available  tor  comparison  with  the  finished  product,  and  it  is  particularlv  important 
to  collect  large  and  representative  samples.  Whenever  possible,  the  clay  deposits 
should  be  visited  and  the  formation  and  approximate  amount  of  material  which 
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has  been  removed  noted,  d'he  sources  ot  pigments  and  temper  should  likewise  be 
located  and  examined.  It  is  interesting  to  learn  how  many  distinct  clays  are  used 
by  the  potters  of  one  village,  and  how  great  the  variations  in  their  working  and  tiring 
properties,  as  well  as  the  trequency  with  which  new  materials  are  introduced.  I'he 
distance  of  sources  of  supiply  from  a village  and  the  extent  to  which  clays  and  pig- 
ments are  traded  are  tacts  especially  significant  in  relation  to  archaeological  prob- 
lems. 

VV/f  Preparation  of  Materials,  d'he  potter’s  success  is  dependent  in  no  small 
measure  upon  the  way  in  which  she  prepares  her  clay.  What  method  is  used  to 
reduce  the  clav  and  to  eliminate  foreign  material?  Is  the  clay  ground,  sitted,  win- 
nowed, floated,  or  soaked  in  water  and  the  coarse  particles  picked  out  as  the  clay  is 
kneaded?  It  has  been  tound  in  commercial  practice  that  the  plasticity  ol  clay  is 
improved  if  it  is  aged  or  stored  lor  some  time  in  a damp  condition.  Did  primitive 
potters  discover  this  fact,  or  were  they  deterred  by  the  difficulty  ot  keeping  the  clay 
moist?  What  are  the  potter’s  ideas  ot  the  function  of  temper,  and  does  she  distin- 
guish between  clays  of  high  and  low  plasticity  and  shrinkage,  varying  the  amount  ot 
temper  accordingly?  What  is  her  way  of  measuring  the  proportion  ot  temper  to  be 
used,  and  is  it  mixed  with  the  dry  or  wet  clay?  "Fhe  actual  grain-size  ot  the  temper 
can  most  easily  be  measured  by  sitting  a sample  through  screens  ot  standard  mesh 
and  weighing  the  amount  retained  on  each  screen.  It  may  sometimes  be  possible  to 
separate  the  temper  trom  the  paste  by  flotation,  thus  ascertaining  the  prc'portion  of 
temper  added  to  the  clay.  As  there  is  little  difference  in  sjiecific  gravity  ot  clay  and 
various  tempering  materials,  the  success  ot  this  method  will  depend  upon  the  coarse- 
ness of  temper.  It  is  also  important  to  test  the  plasticity,  water  of  plasticity,  and 
shrinkage  ot  the  paste.  It  a sample  ot  the  clay  which  is  tempered,  kneaded,  and 
ready  tor  moulding  is  collected  and  kept  in  a tightlv  sealed  jar,  these  properties  can 
be  measured.  .Although  there  should  be  no  appreciable  loss  trom  evaporation  it 
containers  are  kept  tightly  closed,  as  a precaution  tests  should  be  made  as  soon  after 
collection  as  possible. 

h'ine  texture  is  particularly  desirable  in  slip  clays.  ’Fhe  most  effective  method  of 
refining  clay  is  to  stir  it  in  water  so  that  the  coarse  grains  settle  and  the  fine  clay 
particles  held  in  suspension  can  be  poured  off  and  then  concentrated  by  settling  or 
evaporation.  It  is  uncertain  from  published  records  whether  the  modern  Pueblos 
ever  followed  this  practice.  Stevenson,  in  describing  Zuhi  slip,  says  “.  . . white  clay 
is  dissolved  in  water  and  then  made  into  cones  which  are  dried  in  the  sun.  W hen  re- 
c’uired  for  use  these  cones  are  rubbed  to  powder  on  a stone,  again  mixed  with  water, 
and  applied  in  the  litpiid  state  to  the  object  with  a rabbit-skin  mop.  This  suggests 
dotation  but  the  purpose  and  result  ot  the  so-called  process  ot  dissolving  the  clay  in 
water  is  not  stated.  .A  Zia  Indian  in  explaining  the  preparation  of  white  slip  told  the 
writer  that  a substance,  which  proved  to  be  marl,  was  stirred  in  water  and  the  sand 
allowed  to  settle  after  which  the  liquid  containing  the  finer  material  in  suspension 
was  poured  off  and  mixed  with  whitish  clay.  Mixing  different  clays  to  alter  color,  and 
the  addition  ot  temper  to  counteract  crazing,  are  points  of  interest,  (futhe  records 
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the  mixture  ot  two  clays  and  temper  in  the  slip  of  San  lldetonso  decorated  redwared 
d he  slip  clay  when  mixed  with  water  is  usually  described  as  haying  the  consistency 
of  cream  or  ot  water,  but  such  statements  are  not  sufficiently  accurate  tor  compara- 
tiye  purposes.  1 he  yiscosity  ot  the  slip  may  yary  within  wicie  limits  depending  upon 
character  of  clay  and  the  surface  finish  desired.  It  a sample  ot  slip  is  obtained  in  a 
ruhher-stoppered  bottle,  the  amount  ot  water  used  with  a giyen  weight  ot  clay  can 
he  determined.  The  same  should  be  done  with  paints.  The  fineness  ot  mineral  pig- 
ment and  substances  used  as  binders  are  also  important  tacts  to  record. 

Moiilduig  and  Shapi)ig.  Guthe’s  description  ot  pottery  making  at  San 
lldetonso  furnishes  an  excellent  example  ot  the  obseryations  which  should  be  made 
in  recording  method  ot  building  coiled  yessels.  dffie  size  and  manner  ot  torming  the 
base,  the  method  ot  rolling  the  coils,  and  their  diameter,  the  position  ot  the  hand  in 
placing  and  welding  coils,  the  amount  of  yertical  oyerlap,  manner  ot  shaping,  tre- 
quency  ot  turning  the  support  in  the  shaping  process,  and  degree  ot  finish  giyen  in 
the  wet  state  are  all  significant  tactors. 

Drying.  Slow'  drying  is  necessary  to  ayoid  strain  and  weakness  in  a yessel. 
Does  the  Indian  recognize  this  tact  and  take  means  ot  insuring  slow,  eyen  drying 
by  keeping  vessels  in  the  shade  and  away  trom  the  wind  or  under  cover? 

Fi?iis/jing.  Certain  ot  the  Pueblo  Indians  scrape  the  v'essel  when  it  is  in  a 
leather-hard  condition  to  improve  its  symmetry,  remove  the  marks  of  the  support, 
and  thin  the  walls.  Guthe  describes  the  process  at  San  lldefonso-  where  a case 
knife  or  the  lid  of  a baking  powder  can  is  used;  Mrs.  Colton  notes  the  use  ot  a piece 
ot  sandstone  by  Hopi  potters;-'^  while  the  w'riter  has  observed  the  use  ot  a piece  of 
pumice  by  Cochiti  and  sandpaper  by  Santa  Clara  potters.  .Although  scraping  seems 
to  be  a well  established  custom,  dependence  upon  carving  for  hnal  shaping  and 
thinning  the  walls  seems  to  disregard  the  possibilities  of  plastic  clay,  and  the  surtace 
characteristics  ot  some  prehistoric  types  show  that  it  w'as  not  invariably  done  by 
ancient  potters.  Success  in  scraping  a v'essel  when  it  is  in  the  leather-hard  condition 
depends  to  a certain  extent  upon  the  texture  ot  the  clay.  It  the  paste  contains  coarse 
temper,  scraping  is  difficult,  and  a rough  pitted  surtace  results.  .As  tar  as  the  records 
show,  potters  who  finish  their  vessels  in  this  manner  all  use  hne-textured  pastes, 
and  it  is  yet  uncertain  whether  or  not  this  is  a universal  practice  among  the  Pueblos. 

d'he  slipping  of  a vessel  involves  some  risk,  for  with  excessive  or  uneven  wetting 
there  will  be  strain  and  resultant  cracking.  In  modern  commercial  practice  the  slip 
is  generally  applieci  when  the  v'essel  is  in  the  leather-hard  condition  which  reduces 
the  danger  of  cracking,  but  San  lldefonso  potters  do  not  slip  until  the  vessel  is 
completely  dried, ^ and  the  same  practice  has  been  noted  by  the  writer  at  Santa 
Clara  and  Cochiti.  Preliminary  treatment,  such  as  moistening  or  smoothing  the 
surtace,  the  number  of  times  the  surface  is  gone  over  with  each  application,  the 
number  of  coats  and  the  time  allow'ed  tor  drying  between  applications,  are  all 
v'ariable,  but  bear  some  relation  to  the  kind  of  slip  and  the  desired  surface  finish. 
A high  degree  of  mechanical  polish  is  characteristic  of  many  ot  the  modern  wares. 
Kxperience  shows  that  quality  of  clay  and  moisture  both  affect  the  result.  If  the 
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slip  is  too  damp,  especially  it  it  has  been  applied  on  a dry  surface,  it  will  adhere  to 
the  polishing  stone;  if  too  dry,  certain  clays  cannot  be  polished,  and  the  difficulty 
is  increased  by  excessively  rapid  drying  when  only  a tew  coats  are  used  on  a dry 
body.  Other  types  of  clay  cannot  be  pebble  polished  when  wet  but  take  a higher 
luster  after  drying;  these  are  often  edectively  smoothed  with  a cloth  or  buckskin,  or 
left  unpolished.  Different  customs  of  finishing  may,  therefore,  result  from  the  quality 
of  clay,  and  the  relation  of  the  two  should  be  considered. 

Method  of  laying  out  the  design,  order  of  painting  motives,  manner 
of  holding  the  brush  and  the  vessel,  and  the  direction  of  strokes  are  all  features 
worthy  of  record. 

Firt7ig  is  the  final  test  of  the  potter’s  skill,  yet  results  obtained  with  the  crude 
and  simple  methods  of  some  modern  potters  are  amazing.  Fhe  danger  in  firing  lies 
largely  in  too  rapid  heating  and  cooling  and  in  contact  of  fuel  and  pottery.  Quick 
heating  is  almost  unavoidable  with  direct  firing,  yet  there  is  always  danger  that 
steam  from  hygroscopic  water  cannot  escape  as  rapidly  as  it  is  formed  and  will  burst 
the  vessel  walls.  Air  trapped  between  imperfectly  welded  coils  will  produce  the 
same  result.  A dense  carbonaceous  clay  will  bloat  upon  rapid  heating  to  the  upper 
range  of  Pueblo  temperatures  unless  the  texture  is  very  open.  And  if  a vessel  is 
well  fired  sudden  chilling  will  cause  it  to  spall  and  crack.  An  adequate  record  of 
firing  should  include,  in  addition  to  a description  of  arrangements  for  firing  and 
kind  and  amount  of  fuel,  a plot  of  temperatures  and  some  estimate  of  the  character 
of  the  firing  atmosphere  (see  methods  suggested  on  p.  4 19).  A relation  will  some- 
times be  found  between  method  of  firing  and  the  type  of  ware  produced,  as  for 
example  a short  firing  for  wares  decorated  with  organic  pigments,  and  low  tempera- 
ture for  wares  having  a high  mechanical  polish. 

It  is  of  interest  to  know  upon  what  basis  the  Indian  decides  when  the  pottery 
has  been  sufficiently  fired,  whether  she  judges  by  the  color  of  the  hot  vessel,  times 
the  firing,  or  simply  lets  a given  amount  of  fuel  burn  out.  Any  precautions  taken 
against  too  rapid  initial  heating,  contact  of  fuel  with  pottery,  and  sudden  chilling 
should  also  be  noted. 

The  methods  of  the  potters  of  a single  village  will  differ,  and  a number  should 
be  observed  to  learn  what  are  the  established  methods  for  the  group,  what  parts 
of  the  technique  are  most  subject  to  individual  variation,  and  how  much  actual 
initiative  and  experimentation  are  shown.  In  so  far  as  possible  it  is  also  of  interest 
to  ascertain  the  potter’s  reasons  for  her  various  procedures. 

The  study  of  Pueblo  pottery  making  is  obviously  outside  the  scope  of  this 
report.  It  is  the  object  of  the  present  discussion  only  to  review  such  data  as  are 
relevant  to  the  investigation  of  prehistoric  Rio  Grande  pottery  and  to  present  a 
record  of  firing  temperatures,  since  this  evidence  has  not  hitherto  been  made  avail- 
able. 

The  Pueblo  potters  of  today  are  using  materials  as  diyerse  as  are  those  found 
in  the  prehistoric  wares  of  their  respective  localities.  In  many  instances  they  are 
evidently  following  traditional  custom  in  the  selection  of  tempering  material.  The 
I'ewa  potters  of  San  lldefonso,  Santa  Clara,  and  San  Juan  all  temper  their  clay  with 
volcanic  ash  obtained  from  secondary  deposits  in  the  sediments  of  the  Santa  Fe 
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formation.  'I'he  ash  or  tuff  is  litjht  gray,  exceedingly  fine  textured,  and  free  from 
mineral  inclusions.  It  has  become  compacted,  but  the  lumps  dug  from  the  bed  are 
easily  crushed  to  a fine  powder.  It  is  therefore  admirably  adapted  for  use  as  temper, 
particularly  as  it  makes  a very  hne-textured  paste,  d uff  temper  has  been  continu- 
ously used  in  this  area' since  Biscuit  times  and  in  some  localities  since  Black-on- 
white  times.  Potters  of  two  modern  Keres  pueblos,  Santo  Domingo  and  Cochiti, 
also  use  tuff  temper,  obtaining  it  from  beds  in  the  d'ertiary  sediments  a few  miles 
from  their  pueblos.  As  compared  with  the  northern  beds  the  material  of  these 
deposits  is  coarser,  less  consolidated,  and  contains  more  mineral  inclusions. 

Potters  of  the  Keres  pueblo  of  Zia  grind  for  temper  weathered  basalt  picked 
up  among  the  cobbles  about  the  village.  .Although  the  women  complain  of  the  hard 
labor  of  grinding  the  rock,  there  evidently  has  as  yet  been  no  effort  to  substitute 
sand  or  other  unconsolidated  material.  .As  a matter  of  fact,  trials  have  shown  that 
this  rock  is  easier  to  grind  than  potsherds  of  average  hardness,  d'his  fact  is  perhaps 
explained  by  the  alteration  of  the  rock,  decomposition  having  proceeded  along  the 
boundaries  of  minute  crystals,  which  are  therefore  easily  broken  apart,  d'he  use  of 
basalt  temper  by  Zia  potters  is  perhaps  a direct  survival  from  the  custom  of  the 
late  prehistoric  potters  who  made  Glaze  ware. 

'I'he  custom  of  the  prehistoric  Galisteo  potters  of  Black-on-white  times  of  using 
potsherd  temper  has  not  survived  in  the  upper  Rio  (irande  Valley  but  the  potsherd 
tempered  wares  of  the  Western  Keres  pueblo  of  .Acoma  and  of  the  pueblo  of  Zuhi 
are  evidently  a survival  of  the  prehistoric  technique  in  those  localities,  d'here  is  no 
known  instance  in  which  potters  go  beyond  the  limits  of  their  own  immediate 
territory  for  tempering  material.  In  the  beginning,  the  most  suitable  material  offered 
by  a locality  may  have  been  chosen  through  conscious  forethought  or  experimenta- 
tion, as  in  the  case  of  tuff  temper;  but  at  the  present  time  tradition  seems  to  be  the 
controlling  factor  and,  in  spite  of  many  innovations  in  workmanship  and  finish,  no 
variance  from  ancient  practice  in  choice  of  temper  has  so  far  been  recorded. 

Body  clays,  like  temper,  are  generally  obtained  from  the  immediate  localitv 
of  the  pueblo,  d'he  potters  of  San  Ildefonso  use  red-burning,  non-refractory,  alluvial 
clay  from  two  beds,  one  of  which  is  one  and  a half  miles  north  of  the  pueblo  on  the 
western  side  of  the  Black  Mesa,  the  other  in  the  Santa  Fe  formation  one  and  a half 
miles  south  of  the  pueblo.  Santa  Clara  potters  use  a similar  clay  obtained  from  beds 
at  the  foot  of  the  mesa  approximately  two  miles  southwest  of  the  pueblo  and  also 
from  beds  in  the  Santa  Clara  canon. 

Zia  potters  obtain  a red-burning,  non-refractorv  clay  from  deposits  near  the 
west  bank  of  the  Jemez  river  and  just  south  of  the  Zia  bridge,  d'he  location  of  the 
white-burning  non-refractory  clay  of  the  Zuhi  is  described  by  Stevenson.^ 

At  the  d'igua  pueblo  of  Picuris  a residual  clay  formed  from  the  disintegration 
of  gneiss  is  used  for  cooking  pots.  The  clay  beds  have  not  been  visited,  but  the 
characteristics  of  this  clay  and  its  method  of  preparation  furnish  an  illustration  of  a 
type  which  has  sometimes  confused  archaeologists,  d’he  fragments  of  unaltered  rock 
which  occur  in  the  clay  act  as  a natural  temper  and  they  are  often  so  large  and  abun- 
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dant  that  it  is  necessary  for  the  potter  to  clean  the  clav  and  remove  the  coarser  ones. 
Because  ot  this  lact  more  than  one  investigator  has  argued  that  clays  were  never 
tempered  by  the  Indian,  the  mineral  inclusions  we  hnd  in  them  being  of  natural 
occurrence. 

\\  hile  few  instances  have  been  recorded  of  the  use  of  body  clays  from  distant 
sources  or  obtained  in  trade,  such  is  not  the  case  with  slip  clays.  This  fact  is  probably 
explained  by  the  relative  scarcity  of  hne-textured  clays  of  pleasing  color.  San  Ilde- 
lonso  potters  obtain  red  clav  for  blackware  slip  from  beds  in  the  \’alle  Grande  of 
the  Jemez  range.  Their  descriptions  of  location  are  vague,  but  they  sav  that  a day 
is  required  to  make  the  trip  on  horseback.  The  white  slip  of  the  T.aguna  Indians  is 
obtained  in  trade  by  the  Zuhi,  while  the  San  Ildefonso  use  the  hne-textured  cream- 
colored  slip  ot  Santo  Domingo,  traded  from  either  Cochiti  or  Santo  Domingo. 

The  quality  of  the  clavs  used  bv  the  Pueblos  at  the  present  day  varies  within 
wide  limits.  It  is  worthwhile  to  compare  them  if  onlv  to  show  that  poor  potterv  is 
not  entirely  due  to  faulty  technique  and  low  bring  as  we  are  otten  prone  to  believe. 
A comparison  will  also  suggest  how  important  qualitv  of  clav  mav  have  been  in 
prehistoric  times.  A complete  survev  ot  ceramic  materials  ot  the  Pueblos  has  not 
yet  been  made,  and  just  sufficient  data  are  here  presented  to  give  an  idea  ot  the 
range  ot  differences. 


A B 

Graph  1.  Workability  and  shrinkage  ot  Pueblo  clays.  A:  Workability  as  measured  by 
the  weight  required  to  break  a rope  ot  the  plastic  clay.  B;  Percent  linear  drying  shrinkage. 
I:  San  Ildefonso  red-burning,  non-retractory  clay  from  deposit  in  Santa  Ee  formation, 
miles  south  of  the  pueblo.  2;  Santa  Clara  red-burning,  non-retractory  clay  trom  Santa  Clara 
Canon.  3;  Zuhi  buff-burning  clay  from  Corn  Mountain.  4:  Zia  red-burning,  non-retractory 
alluvial  clay  from  bank  ot  Jemez  River. 

I'he  plasticity  and  shrinkage  ot  the  raw  clav  and  its  strength  and  porosity  when 
fired  to  given  temperatures,  have  been  measured.*  These  are  the  properties  which 

*For  description  of  test  methods  see  pp.  404-405,  434-437. 
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most  directly  concern  the  plotter  and  results  of  the  tests  are  best  shown  gtap’)hically. 
It  will  he  observ'ed  (see  (irap^h  1)  that  the  clay  with  the  highest  pilasticity,  Zia,  has 
more  than  twice  the  value  ol  the  lowest,  San  lldelonso;  Santa  Clara  is  similar  to 
San  lldetonso  and  Zuhi  is  similar  to  Zia.  Fhe  same  order  is  shown  in  shrinkage, 
therefore  while  Zia  clay  is  the  easiest  to  work  it  is  also  the  most  liable  to  crackintj 
upion  drying  and  requires  the  largest  piercentage  ot  temp')er.  The  tiring  shrinkage  is 
small  compeared  to  the  drying  shrinkage;  when  tired  to  1050°  C.  the  shrinkage  of 
the  San  lldetonso  and  Santa  Clara  clays  is  J.i%  and  ot  Zuhi  q.4%.  I'he  Zia  clay 
bloats  at  this  temp'terature  and  therefore  measurements  could  not  be  made.  I'he 
piorosity  and  strength  ot  these  clays,  untemp')ered  and  when  hred  to  ^>50°,  ^50°  and 
1050°  C.  are  shown  in  (irapihs  II  and  III.  I he  piorosity  of  the  San  lldetonso,  Santa 
Clara,  and  Zuhi  clays  decreases  very  gradually  and  unitormlv  within  this  temp^era- 
ture  range.  I he  Zia  clay  shows  a much  greater  decrease  at  the  intermediate  temp'tera- 
ture  and  at  the  high  tempierature  has  less  than  halt  the  piorositv  of  the  other  three 
clavs.  A comp')arison  ot  the  curves  tor  piorosity  and  strength  shows  the  relationship') 
ot  these  two  p'>rop')erties,  but  differences  in  the  latter  are  more  marked  than  in  the 
former.  The  San  lldetonso  is  a decidedly  weak  clay  and  has  a comp')arativelv  slight 
increase  in  strength  at  the  high  tempieratures;  the  Santa  Clara  is  somewhat  stronger 
and  shows  a greater  rate  ot  increase;  the  Zuiii  is  weak  at  the  lower  tempieratures 
with  a verv  marked  increase  ot  strength  at  the  higher.  I'he  Zia  is  decidedlv  stronger 
at  the  lower  temp^erature  than  the  others.  It  is  somewhat  erratic  at  the  higher 
tempieratures  because  ot  the  developiment  ot  gas  blebs.  The  curve  p')lotted  rep')resents 
the  average.  If  the  clay  had  been  tempiered  it  would  have  been  sufficiently  op'>en  in 
texture  to  p^ermit  the  escapee  ot  the  gas  which  causes  bloating.  I'he  marked  differences 
in  strength  ot  these  tour  clays  when  hred  to  the  same  temp^eratures  and  under  the 
same  conditions  brings  out  the  imp')ortance  ot  thermal  behavior  ot  a clay  in  its 
effect  on  the  hardness  and  strength  ot  a vessel. 

There  has  been  much  sp')eculation  regarding  Pueblo  bring,  tempierature  range, 
difference  in  temp')eratures  used  tor  the  various  wares,  and  the  maximum  tempiera- 
ture  that  can  be  obtained  with  the  p')resent  method  ot  bring.  I'he  brst  attempit  to 
measure  heat  treatment  in  Pueblo  bring  was  made  by  the  late  \\  eslev  Hradbeld  in 
1929.  Pyrometric  cones  were  used  at  San  lldetonso  in  the  bring  of  Polished  Black 
and  Polvchrome  ware  by  Maria  Martinez.  Interesting  indications  were  obtained 
from  these  tests,  but  cones  do  not  measure  temp^erature  but  rather  show  the  effect 
ot  time  and  temp')erature  (see  pi.  422).  They  are  also  affected  by  reducing  gases  and 
consequently  are  ot  little  value  in  studying  the  bring  ot  blackware.  The  brst  measure- 
ment ot  temp')erature  was  obtained  by  the  Laboratory  ot  Anthrop')ology  in  the  tall  ot 
1942  by  the  use  ot  a thermoelectric  p')yrometer  and  chromel-alumel  thermocoupile. 
When  measurements  were  made,  the  two-foot  thermocoup^le  was  set  with  its  tipi  as 
near  the  center  of  the  heapi  of  p')ottery  as  piossible  when  the  vessels  were  being  pilaced 
on  the  grate.  Readings  were  made  at  bve  minute  intervals  and  more  often  when  the 
tempierature  was  ap')p')roaching  maximum,  or  when  fuel  was  added.  Records  have 
now  been  made  at  San  lldetonso,  Santa  Clara,  Cochiti,  and  Zia.  l'emp')erature  curves 
tor  the  bring  ot  Polished  Black  ware  are  given  in  (irap^h  1\'.  A great  difference  will 
be  observed  in  the  length  ot  bring  but  temp^eratures  are  in  all  cases  low  and  the 
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(jraph  II.  Percent  apparent  porosity  of  Pueblo  clays.  Numbers  the  same  as  in  Graph 
1.  I he  three  lines  in  each  group  represent,  from  left  to  right,  the  apparent  porosity  of  test 
pieces  fired  to  temperatures  of  6;o°,  8;o°,  and  1050°  C. 
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Ciraph  III.  Modulus  of  rupture  ot  Pueblo  clays.  Numbers  the  same  as  in  (fraph  I.  The 
three  elevations  represent,  trom  left  to  right,  the  breaking  weight  in  kilograms  per  square 
centimeter  ot  test  pieces  fired  to  temperatures  of  650°,  850°,  and  io<;o°  C. 
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initial  rate  ot  heat  increase  v^erv  rapid.  There  is  a striking  contrast  in  the  skill  and 
care  of  different  potters.  The  tiring  of  Polished  Black  ware  at  San  lldefonso  by 
Maria  and  Julian  Martinez  was  marked  by  methodical  preparation  and  by  the 
systematic,  orderly,  and  confident  manner  in  w'hich  every  part  of  the  firing  was 
conducted.*  The  vessels  were  inverted  on  a specially  constructed  grate  supported 
on  tin  cans  kept  tor  that  purpose.  The  thirty-seven  pieces  averaging  five  to  eight 
inches  in  diameter,  were  completely  protected  from  direct  contact  with  the  dung 
by  pieces  of  sheet-iron,  and  the  pile  was  cov'ered  whth  dung  chips  before  the  juniper 
kindling  was  ignited.  Thirteen  minutes  later,  fine  juniper  chips  were  thrown  over 
the  heap.  This  caused  the  flame  to  blaze  up  nearly  seven  feet,  but  produced  no 
noticeable  difference  in  the  heat  curve.  The  fire  was  smothered  after  it  had  burned 
tw'entv  minutes,  and  the  temperature  began  to  drop  three  minutes  afterward  from 
the  maximum  of  670°  C.  The  decrease  in  temperature  was  accentuated  after  forty 
minutes  when  the  removal  of  the  sheet-iron  allowed  the  escape  of  heat,  but  the  curve 
flattened  out  six  minutes  later  when  the  heap  was  covered  with  ashes,  which  served 
as  an  insulator.  The  time  allowed  for  the  smudging  was  four  times  the  length  of  the 
firing.  Maria  timed  her  firing  and  particularly  the  smudging  of  her  ware. 

Records  were  made  of  firings  by  two  Santa  Clara  potters.  .Although  they  are 
experienced  w'omen  whose  w^ork  is  classed  with  the  best  produced  at  the  pueblo, 
their  methods  are  marked  by  carelessness  and  lack  of  preparation.  Old  Ford  springs 
supported  on  tin  cans  formed  the  unsteady  rest  for  pots  which  were  placed  while  the 
preliminarv  fire,  kindled  to  warm  the  pots  and  dry  out  the  ground,  still  smouldered. 
Chips  of  the  cow  dung  fuel  w'ere  set  on  edge  completely  surrounding  and  covering 
the  pottery,  though  spaces  between  chips  allow'ed  ample  draft.  Chips  frequently 
slipped  from  place  in  spite  of  the  fact  that  pieces  of  old  iron  were  rested  against 
them  at  critical  points.  As  soon  as  the  dung  was  ignited  the  temperature  increased 
v'ery  rapidlv,  as  shown  in  the  three  temperature  curves  (Graph  I\  ).  The  initial 
temperatures  recorded  differ  because  the  preliminarv  hre  had  burned  out  more 
completely  in  one  case  than  in  the  others.  Before  the  combustible  material  entirely 
burned  out,  the  hre  was  smothered  with  hne  manure  dust  to  blacken  the  pots.  A 
few  minutes  after  the  smothering,  which  completely  shut  off  the  draft,  the  tempera- 
ture began  to  drop  rapidly.  Two  curves  (Santa  Clara  II,  III,  Graph  I\  ) represent 
brings  made  six  months  apart  bv  the  same  woman.  She  did  not  know'  until  afterward 
that  her  second  bring  exactly  duplicated  the  maximum  temperature  of  the  brst, 
750°  C.  .Approximately  the  same  bulk  of  pottery,  three  jars  averaging  ten  inches  in 
height,  was  bred  each  time.  The  potter  watched  the  vessels  through  chinks  between 
the  fuel  and  considered  that  they  were  properly  bred  as  soon  as  they  became  a bright 
clear  red.  1 he  second  Santa  Clara  potter  observed  bred  a tinajon  eighteen  inches  in 
height.  -Although  potters  had  several  times  volunteered  the  statement  that  large  jars 
are  bred  hotter  than  small  ones  the  maximum  temperature  in  this  bring  was  only 
62^°  C.  and  the  unev^en  bring  curv'e  (Santa  Clara  1,  Graph  I\")  indicates  the  poor 
control  of  the  bre.  The  time  allowed  for  smudging  was  surprisingly  short,  only  six 
minutes,  but  the  tinajon  was  perfectly  blackened  and  gave  no  hint  in  its  appearance 
of  the  amazingly  careless  bring  treatment  it  had  received. 

Tor  a detailed  description  of  the  procedure  see  Guthe,  192-;,  pp.  70-88. 
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(iraph  I\’.  'I'emperature  curves,  firing  of  Pueblo  Polished  Black  ware.  For  meaning 
of  ringed  numbers,  see  below.  Sa>:  Ildefonso^  Nlaria  and  Julian  Martinez,  .April  7,  1933. 
d hirty-seven  pieces  of  pottery  fired,  i : .A  tew  pieces  of  dung  and  juniper  kindling  added  to 
fire.  2:  Juniper  chips  and  bark  thrown  over  outside  of  heap.  3:  Heap  covered  with  two  w'ash- 
tubs  full  of  fine  manure.  4;  Pieces  of  sheet-iron  removed.  5;  Heap  covered  with  ashes.  Sa>ita 
Clara  /,  Lufina  Baca,  .April  i 1 , 1933.  .A  tinajon  i 8 inches  in  height  fired.  1 ; Some  fine  manure 
thrown  on  which  accelerated  the  fire  at  first,  continued  to  throw  on  fine  manure  in  small 
baskets-full  and  fire  was  completely  smothered  just  before  maximum  temperature  was 
reached.  2;  Sheet-iron  drawn  out  and  manure  raked  closely  over  the  jar.  Santa  Clara  //, 
h.ulogia  Padilla,  October  15,  1932.  'I'hree  jars,  i bowl,  4 ash  trays  fired.  1 ; Fire  smothered 
with  fine  manure.  2:  Manure  pushed  into  close  contact  with  pottery.  Santa  Clara  III, 
Fulogia  Padilla,  .April  ii,  1933.  i'hree  jars,  two  candlesticks  fired,  i;  Started  to  throw  on 
fine  manure.  2:  Heap  completely  covered  with  manure. 
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'I'he  highest  temperatures  so  far  recorded  among  the  pueblos  was  that  attained 
in  the  firing  of  Zia  Polychrome  pottery,  a ware  decorated  with  a mineral  pigment. 
I he  potter  whose  method  was  observed  took  pride  in  the  fact  that  she  fired  well, 
but  the  day  was  windy  and  she  was  not  satisfied  with  her  fuel,  part  of  which  was 
not  perfectly  dry.  She  used  principally  slabs  of  sheep  and  cow  dung  from  the  corral, 
but  also  some  cow  chips  from  the  pasture.  Forty  small  bowls,  averaging  five  inches 
in  diameter,  were  placed  on  the  grate,  which  was  made  from  an  old  tire  rim.  The 
dung  was  placed  on  edge,  the  first  tier  resting  on  stones  at  the  base  and  separated 
from  the  pottery  at  the  top  by  flattened  tin  cans.  Fuel  was  occasionally  added  after 
the  heap  was  ignited,  dung  at  first  and  later  dry  corn  cobs.  .After  the  bulk  of  com- 
bustible material  had  burned  out  from  the  dung,  which  was  graying  with  ash,  and 
the  temperature  had  started  to  drop,  corn  cobs  w'ere  poked  in  the  openings  around 
the  sides  and  top  of  the  pile.  The  temperature  was  spurted  up  ten  degrees  to  a maxi- 
mum of  940°  C.  by  this  fresh  fuel  1 Graph  \ ).  .As  soon  as  the  fuel  was  burned  out, 
though  the  temperature  registered  800°  C.,  the  remaining  chips,  now  largely  ash, 
were  raked  off  and  the  pots  exposed  to  the  cold  breeze. 

d he  temperature  curve  for  the  firing  of  Cochiti  decorated  ware,  when  compared 
with  that  for  Zia  Polychrome,  suggests  the  limits  placed  upon  time  and  temperature 
by  the  use  of  an  organic  pigment  (Graph  \ ).  The  Cochiti  curve,  however,  is  very 
similar  to  that  of  the  Tewa  firing  in  oxidizing  atmosphere,  as  shown  in  either  the 
firing  of  red  ware  or  in  the  first  stage  in  the  firing  of  black  ware.  Rapid  increase  in 
temperature  is  the  result  of  direct  heating,  and  short  firing  may  be  a condition  im- 
posed by  the  character  of  the  ware,  or  may  simply  reflect  the  indifference  of  the 
potter  to  the  quality  of  her  ware. 

The  firing  data  illustrate  the  degree  of  individual  variation  as  contrasted  with 
the  difference  between  wares.  .At  Santa  Clara  the  maximum  firing  temperature  of 
two  potters  was  625°  and  750°  C.,  a difference  of  i 25°.  'I'he  time  required  to  reach 
maximum  temperature  in  these  two  firings  ciiffered  by  only  half  a minute  but  in 
two  firings  to  the  higher  temperature  by  the  same  potter,  there  was  a time  variation 
of  h\^e  minutes.  The  time  required  for  smudging  varied  from  10  to  19  minutes.  In 
the  firing  of  black  ware  at  San  lldefonso  more  time  was  required  to  reach  maximum, 
twenty-seven  minutes,  although  the  temperature  was  low,  670°  C.,  and  the  smudging 
time  was  over  five  times  as  long  as  the  maximum  observed  at  Santa  Clara.  The  San 
lldefonso  firing  is  perhaps  exceptional  because  Maria  and  Julian  are  very  particular 
in  their  methods.  In  the  firing  of  San  lldefonso  red  ware  the  maximum  temperature 
obtained,  770°  C.,  is  near  the  higher  temperature  of  Santa  Clara  firing;  in  both 
instances  the  potter  decided  when  the  vessels  were  properly  fired  by  observing  their 
color.  Three  Cochiti  firings  were  observed,  only  one  of  wTich  is  shown  in  the  graphs. 
Fwo  of  these  were  by  the  same  woman  and  maximum  temperatures  were  825°  and 
890°  C.,  a difference  due  evidently  to  weather  conditions  rather  than  to  the  intent 
of  the  potter,  as  there  was  a strong  wind  and  good  draft  the  day  of  the  higher  firing, 
d'he  second  potter  obtained  a maximum  of  830°  C.,  and  the  time  required  to  reach 
maximum  in  the  three  firings  differed  by  only  three  minutes,  from  fifteen  to  eighteen, 
and  total  firing  time  by  nine  minutes,  from  seventeen  to  tw'entv-six.  I'he  Zia  firing 
may  not  be  representative.  I'he  longer  time  required  to  reach  maximum  may  have 
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(iraph  \’.  I'emperature  curves,  firing  of  Pueblo  pottery  compared  with  maximum 
rate  of  heat  increase  obtained  in  gas-fired  muffle  kiln.  For  meaning  of  ringed  numbers,  see 
below.  Z/rt,  Polychrome  ware,  \ irginia  Sala,  April  i,  1933.  Forty  bowls  averaging  inches 
in  diameter  fired.  1 : Pottery  in  place,  started  to  set  dung  around  sides  of  heap.  2;  Finished 
covering  heap  with  dung.  3;  Corn  cobs  added  in  openings  over  heap.  4:  Started  to  remove 
pottery.  Scui  Ildefonso^  Polished  Red  ware.  Rose  Gonzales,  July  7,  1933.  Fight  pieces  of 
pottery  fired,  i : Juniper  kindling  added  under  grate.  2:  Started  to  remove  covering  of  dung. 
Cor/;///,  ware  decorated  with  vegetal  pigment,  .Ascension  Benado,  October,  1933.  Two  bowls 
and  one  jar  fired.  1 : Sticks  of  cottonwood  added  under  the  grate.  2:  Sheet-iron  on  windward 
side  removed.  3;  Cottonwood  added.  4:  Sheet-iron  removed. 
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been  due  in  part  to  damp  tuel  and  the  nervousness  and  embarrassment  of  the  potter, 
which  was  not  evident  in  the  other  women  observed.  It  is  possible  also  that  the  high 
temperature  may  not  be  characteristic  of  Zia,  since  this  woman  prided  herself  on 
her  high  firing  and  may  even  have  been  trying  to  create  a good  impression.  It  is 
probable,  however,  that  higher  temperatures  are  used  at  Zia,  Acoma,  and  Zuhi 
than  at  the  Tewa  pueblos  and  a thorough  study  of  the  firing  methods  of  the  former 
group  will  be  of  especial  interest. 

The  relation  ol  these  temperatures  to  the  principal  periods  of  firing  recognized 
in  modern  ceramic  practice  and  also  to  the  temperatures  used  for  modern  wares  is 
illustrated  in  Graph  W.  It  will  be  observed  that  the  Zia  ware  comes  within  the 
ramje  of  temperature  employed  for  red  clay  products  such  as  common  bricks  and 
flower  pots,  and  within  the  lower  range  of  the  vdtrification  period,  while  the  black 
wares  are  fired  at  temperatures  below  the  recoe;nized  limits  of  the  vdtrification  period, 
and  also  considerably  below  those  used  for  any  modern  ware,  actually  at  the  lower 
limit  used  in  potter’s  decorating  kilns. 

The  extremely  rapid  rise  in  temperature  resulting  from  primitive  direct  firing 
can  best  be  appreciated  by  comparing  the  curves  plotted  for  the  Pueblo  firings  with 
one  representing;  the  maximum  rate  of  heat  increase  obtained  in  a gas  fired  experi- 
mental muffle  kiln  (Graph  \ ).  The  great  difference  is  explained  largely  bv  the  time 
required  to  heat  the  muffle  of  the  kiln,  but  even  the  kind  of  fuel  used  by  the  Pueblo 
is  of  such  a nature  as  to  produce  rapid  combustion.  The  organic  matter  in  dung  is 
in  a fine  state  of  division  and  readily  accessible  to  oxygen,  since  the  texture  is  loose 
and  open.  Dung,  particularly  that  from  the  pasture  which  has  been  exposed  to  dust, 
has  a high  percentage  of  ash.  W hen  the  bulk  of  the  combustible  material  is  consumed 
enough  ash  remains  to  retain  the  shape  of  the  chips,  d'he  ash  acts  as  a verv  effective 
insulator,  it  keeps  heat  in  the  improvised  kiln,  but  it  also  reduces  the  heat  that  is 
radiated  inward  from  fresh  fuel  thrown  on  the  heap. 

W hen  the  very  rapid  heating  and  quick  cooling  of  these  firings  is  compared 
with  the  firing  schedule  of  the  modern  ceramist,  in  which  the  most  efficient  tempera- 
ture for  dehydration  and  for  oxidation  is  maintained  until  these  processes  are  carried 
to  completion,  it  is  no  small  cause  for  wonder  that  the  Indian  has  so  few  accidents 
in  firing,  d he  fact  that  the  pastes  are  porous  and  open  textured  with  slight,  if  any, 
vitrification,  accounts  to  a large  extent  for  the  fact  that  there  is  not  a greater  loss 
from  sudden  chilling. 
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(iraph  \ I.  Firing  temperatures  ot  Pueblo  pottery  compared  with  the  temperature 
range  ot  the  principal  changes  which  take  place  when  clay  is  fired  and  with  the  temperature 
range  employed  tor  commercial  clay  products,  a:  Ware  decorated  with  mineral  pigment,  Zia. 
if:  are  decorated  with  vegetal  pigment,  Cochiti.  c:  Polished  Red  ware,  San  Ildefonso. 

d:  Polished  Black  ware,  San  lldetonso  and  Santa  Clara. 
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TKCHXOFCXn'  OF  I MF  PKCOS  WARKS 

I'he  technological  study  of  Pecos  pottery  was  undertaken  with  the  idea  of  test- 
ing the  value  and  significance  of  technological  data.  Pecos  material  has  several 
distinct  advantages  for  this  purpiose.  The  site  was  continuously  occupied  for  a long 
period  of  time,  and  the  stratigraphic  position  and  relation  of  types  have  been  fullv 
established.  These  conditions  are  essential  to  the  historical  study  of  the  potter’s 
craft.  The  investigation  of  trade  relations  has  been  greatly  facilitated  bv  the  location 
of  the  site  within  an  area  of  diverse  geologic  formations. 

\\ith  few  exceptions,  changes  in  classification  of  wares  and  tvpes  have  not  been 
suggested  as  a result  of  the  technological  analysis,  because  it  is  believed  that  these 
two  categories  should  be  defined  primarily  by  stylistic  features.  The  terms  ttwr  and 
ivpe  are  here  used  in  the  same  sense  in  which  they  hav'e  most  frequently  been  em- 
ployed in  archaeological  literature,  but  as  this  does  not  agree  with  certain  specific 
definitions,  the  usage  may  briefly  be  explained.  IVare  designates  a ceramic  group  in 
which  surface  finish  and  manner  of  decoration  remain  constant,  as,  for  example, 
Black-on-white,  Red,  Incised,  and  Corrugated  wares.  This  is  a broad  term  and  has 
no  specific  cultural  or  chronological  implications.  The  word  type  designates  the 
division  of  a ware  in  which  the  styles  of  decoration  and  form  are  constant.  .A  group 
in  which  material  and  technique,  as  well  as  stvle,  are  identical  is  referred  to  as  a 
subtype. 

Particular  care  has  been  exercised  to  select  representative  sherds  for  analysis, 
and,  whenev^er  available,  material  from  stratigraphic  tests  has  been  studied.  Fifteen 
to  twenty-five  specimens  of  each  tvpe,  depending  upon  its  variability,  have  been 
analyzed  petrographically,  a total  of  572  thin  sections  of  Pecos  pottery  having  been 
thus  examined  in  the  course  of  the  investigation.  Although  a general  comparative 
study  of  Pecos  pottery  and  that  of  the  Cpper  Rio  (irande  region  was  not  attempted, 
q8c  sections  of  sherds  from  other  sites  in  that  area  were  made  for  the  solution  of 
specific  problems.  In  addition  to  the  thin  sections  analyzed,  powder  from  five 
hundred  sherds  was  examined  in  refractive  liquids.  Finally,  in  tracing  the  strati- 
graphic occurrence  of  types  and  subtvpes,  the  paste  composition  of  which  had  been 
determined  petrographicallv,  4,qoo  sherds  were  classified  with  the  binocular  micro- 
scope. Grain  size  and  volume  of  temper  were  measured  in  five  sections  of  each  type, 
three  of  which  were  from  average  or  tvpical  specimens  and  the  other  two  from  the 
extremes.  Sections  were  selected  for  quantitative  analvsis  onlv  after  texture  had 
been  carefullv  studied  in  all  thin  sections  of  the  type.  In  defining  physical  properties, 
a minimum  of  ten  sherds  was  tested.  All  thin  sections,  control  sherds,  and  test 
specimens  from  synthetic  experiments  are  on  file  at  the  Laboratory  of  Anthro- 
pology in  Santa  Fe  and  av^ailable  for  reference. 

Data  and  interpretations  are  presented  separately  in  order  to  draw  a sharp 
line  between  fact  and  theory.  Part  of  the  data  presented  in  the  descriptions  will, 
howev'er,  be  of  little  practical  v^alue  to  the  archaeologist,  since  some  of  the  properties 
tabulated  are  unfamiliar  to  him  and  the  standards  used  for  the  description  of  others 
are  not  in  general  use;  certain  properties,  moreover,  though  v'ariable,  do  not  differ 
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greatly  from  one  type  to  another.  It  was  necessary  at  the  start  to  consider  the 
applicability  and  value  ol  many  tests  and  procedures  and  results  have  been  given 
in  lull  only  alter  serious  debate,  principally  because  they  furnish  a demonstration 
of  the  relative  significance  of  the  different  methods  of  analysis  which  have  been  used 
and  because  they  enable  the  reader  to  draw  independent  conclusions. 


B I .AC  K-OX-WH I 'FF.  WA  RE 

BLUE-GRAY  TYPE 

Meg.ascopic  observations.  The  paste  of  the  Blue-gray  type  is  exceptionally 
uniform  in  color  and  texture.  Inclusions  are  sparse,  mainly  submegascopic.  Occasion- 
al medium  or  coarse  sand  grains  and  clay  lumps  seem  to  be  accidental.  Microscopic 
examination  shows  three  distinct  kinds  of  inclusions — fine  sand  or  silt,  tuff,  and 
potsherd.  Sherds  belonging  to  these  three  groups  cannot  be  distinguished  by  surface 
finish  or  form,  and  the  inclusions  can  seldom  be  recognized.'  Particles  of  tuff  large 
enough  for  megascopic  identification  are  present  in  only  2 or  ]%  of  the  total  Blue- 
gray  sherds,  i.e.,  from  10  to  i <;%  of  the  tuff-tempered  specimens.  The  Hakes  of  tuff 
are  irregular  and  whitish.  In  direct  sunlight  their  glassy  appearance  and  vesicular 
texture  can  sometimes  be  made  out  with  the  aid  of  a lo-power  hand  lens  and  they 
are  easily  crushed  with  a needle  point.  Faige  particles  of  tuff  might  occasionally  be 
confused  with  lumps  of  whitish  limestone,  but  the  two  can  be  distinguished  by  the 
hydrochloric  acid  test. 

The  subtype  with  sherd  temper  is  of  rare  occurrence  and  present  only  in  the 
early  levels  of  Forked  Fightning  refuse;  material  for  complete  analysis  was,  there- 
fore, not  available.  The  other  two  subtypes  (one  with  silt  inclusions  and  one  with 
tuff  temper)  of  Blue-gray  type  of  Black-on-white  ware  require  separate  description. 

BLUE-GRAV  WIIH  SILT  INCLUSIONS 

Inclusions.  The  majority  of  Blue-gray  sherds  contain  silt  or  very  fine  sand 
composed  principally  of  subangular  grains  of  quartz  and  feldspar  (fig.  ]Oc;,  a).~ 
Ouartz  frequently  contains  streamers  of  minute  black  inclusions.  Feldspars  are 
relatively  clear  but  are  sometimes  grayed  by  decomposition  or  partially  altered  to 
sericite.  Small  flakes  of  pale  green  mica  are  characteristic,  and  biotite  in  larger  flakes 

’ The  tact  that  a reterence  to  tuff  in  this  and  another  type  has  appeared  (Mera,  193';,  pp.  14,  16.) 
gives  an  erroneous  idea  ot  the  possibilities  ot  megascopic  identification.  Tuff-temper  was  not  recognized 
and  its  presence  in  the  Black-on-white  types  ot  this  area  was  not  even  suspected  betore  the  petrographic 
examination  was  made.  Since  the  publication  ot  Mera’s  paper  the  inclusions  in  Jemez  Black-on-white, 
which  he  describes  as  “tairly  large,  rounded,  translucent  particles”  (p.  23),  have  been  examined 
petrographically  and  tound  to  be  coarse,  pumiceous  tuff  and  phenocrysts  similar  in  texture  to  those 
characterizing  a late  variant  ot  Blue-gray  (see  p.  463).  The  tuff  ot  Jemez  Black-on-white  is  many 
times  coarser  than  any  tound  in  typical  Santa  Ee  and  is  the  one  kind  which  the  writer  thought  could  be 
recognized  megascopically.  The  tact  that  it  was  not  so  identified  by  Mera  suggests  that  comments 
made  in  the  present  paper  regarding  the  possibilities  ot  megascopic  identification  may  be  too  optimistic. 

- Figs.  305-309  will  be  found  on  pp.  ^67-575. 
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occasionally  occurs.  Ot  the  other  minerals  found  in  this  particular  subtype,  common 
hornblende,  blue-green  tourmaline,  zircon  and  magnetite  are  most  constant  in 
occurrence,  while  grains  ot  titanite,  apatite,  augite,  basaltic  hornblende,  and  garnet 
are  less  frequently  found.  Sherds  differ  noticeably  in  the  number  and  yariety  of 
accessory  minerals,  but  clear  eyidence  of  distinct  sources  was  not  found.  .Accidental 
inclusions — lumps  of  marl  or  impure  limestone  are  present  in  all  sherds  examined. 
Rounded  lumps  of  clay  (o. i to  1.2  mm.  in  diameter),  similar  to  the  body  clay  but 
darker  and  more  dense,  occur  in  all  sherds  and  are  numerous  in  some.  Occasional 
reddish-browm  clay  lumps  or  gray  lumps  streaked  with  red  were  also  noted.  T.arge 
fractures  of  siltstone — composed  of  grains  of  quartz  and  feldspar  (0.04  to  0.08  mm. 
in  diameter)  and  a few  flakes  of  pale  green  mica,  cemented  by  marl-  are  sometimes 
present;  fractures  of  granite  and  small  fragments  of  microfelsite  are  rare. 

Texture.  .Ayerage  grain  size  of  inclusions — 0.06  mm.  in  diameter;  range  in 
ayerage — 0.05  to  0.08  mm.;  maximum  grain  size  of  hne-textured  sherds — 0.16  mm.; 
of  coarse-textured  sherds — 0.64  mm.  There  is  no  apparent  relation  between  maxi- 
mum grain  size  and  amount  of  silt,  for  coarse  fragments  are  found  in  sherds  haying 
few  inclusions,  and  a preponderance  of  small  particles  was  found  in  many  sherds 
which  approached  the  maximum  in  yolume  of  non-plastic  material.  .Ayerage  grad- 
ing: yery  fine — 92.8%;  fine — «;.8%;  medium-  -i  .4%.  J^olume  of  iticlusiofis : — 
14.4%;  range — 10.7  to  18.8%.  Clay  lumps  negligible  to  19.8%  of  paste  yolume. 
Silt  is  generally  well  assorted  with  relatiyely  little  difference  in  grain  size,  givdng 
the  majority  of  sherds  an  eyen,  uniform  texture.  Exceptional  sherds  are  found  in 
which  numerous  clay  lumps  and  scattered  grains  of  sand  tend  to  giye  the  paste  a 
non-homogeneous  appearance.  There  is  no  noticeable  orientation  of  inclusions  or 
clay  particles. 

Cl.4Y  is  dark  oli\'e  or  grayish  oliye  in  transmitted  light,  isotropic  or  weakly 
birefringent.  Refractiye  index— -i .:;6o. 

Rhvsic.JiL  proper  ites.  Color  range  is  limited  and  core-margin  yariations  are 
rare,  d'he  majority  of  sherds  are  \ C""  to  \C""^  (Mouse  Gray  to  Pallid  Mouse 
(jray)  and  hues  between  these  and  Neutral  Gray,  d'he  b to  d tints  predominate. 
"Pints  paler  than  f are  rare.  Occasional  pastes  show  tints  of  17""  and  21""  ( Drab  anci 
(irayish  Oliye).  Oxidized  by  refiring  at  850°  C.  for  qo  minutes-  1 s"  (Cinnamon). 
Rehred  to  1200°  C. — 9'T  (Walnut  Brown)  to  9"!.  Hardness.  3 to  q.<;,  rarely  4, 
\’ery  rarely  Lbislipped  and  carelessly  smoothed  exterior  surfaces  are  usually  of 
the  same  hardness  as  the  paste.  Rehred  to  1200°  C. — 7.  Modulus  of  Rupture. 
.Av^erage — 122  kg.  per  sq.  cm.;  range — 99  to  167.  Strength  of  Vessel  IValls.  .Ayerage 
— 30  kg.  per  2.5  cm.;  range — 20  to  52.  Apparent  Porosity.  .Ayerage — range 
--25  to  30%.  Rehred  to  1200°  C.:  .Ayerage — 4.75%;  decrease — 80.2%. 

Slip.  Color  range  includes  tints  of  i p""  to  Neutral  (iray  occasionally  whiter 
than  f.  Surface  and  paste  colors  are  sometimes  identical.  Oxidized  at  8;;o°  C.  for  30 
minutes — or  1 c"d  (Pale  Pinkish  Cinnamon  or  Light  Pinkish  Cinnamon). 
Rehred  to  1200°  C. — 9"  (Testaceous)  to  9"!  and  may  show  bronze  iridescence. 
Hardness.  4 to  4.5.  Rehred  to  1200°  C. — 7.  I'hickness.  0.02  to  0.03  mm.  Finish 
and  IVear.  Slips  are  smooth  but  not  highly  lustrous.  They  rarely  craze,  but  the 
softer  slips  show  wear.  Optical  Properties.  The  color  is  oliye  in  transmitted  light. 
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whitish  in  incident  light.  The  clay  is  isotropic  and  not  unlike  that  of  the  paste  except 
for  fineness  of  texture  and  absence  of  mineral  inclusions.  Refractive  index — between 
1.546  and  1. 553-  The  slip  is  well  amalgamated  with  the  body  and  the  contact  zone  is 
often  darker  than  either  paste  or  slip. 

Paint  is  organic.  Color  varies  from  Carbon  Gray  6 ( Dark  Gull  Gray)  through 
Neutral  Gray  to  15'""!  (Deep  Mouse  Gray)  and  K'""m  (Blackish  Mouse  Gray). 
Black  is  rare.  The  paint  is  smooth  and  without  relief.  It  usually  penetrates  the  slip 
completely  and  has  the  same  luster. 

Firing.  Paste  color  indicates  imperfect  oxidation.  Calcite  was  not  found  but 
fragments  of  marl  are  common.  .Although  these  may  possibly  have  been  recar- 
bonated after  calcination,  no  example  of  spalling  caused  by  hydration  of  lime  was 
noted. 


TUFF-TE.MPERED  BLUE-GRAY 

1'emper.  d'he  tuff  or  volcanic  glass  which  distinguishes  this  v'ariety  of  Blue- 
gray  is  variable  in  texture.  Flakes  streaked  by  flowage  lines  or  drawn-out  vesicles, 
and  lunar,  forked  and  irregular  forms  from  bubble  rims  are  typical.  Coarse-textured 
sherds  often  contain  highly  vesicular  pumiceous  particles,  while  in  the  hnest-tex- 
tured  paste  only  small  angular  fragments  of  clear  glass  are  seen.  Mineral  inclusions, 
principally  angular  to  subangular  grains  of  quartz  and  feldspar,  are  sparse,  forming 
a small  percentage  of  the  total  tempering  material.  The  feldspars  are  unaltered  and 
include  microcline,  sanadine  and  oligoclase.  .Accessories  are  rare,  biotite  and  brown 
hornblende  being  the  most  constant;  pale  green  augite  and  zircon  are  uncommon. 
Lumps  of  clay  similar  in  optical  properties  to  the  clay  of  the  paste  are  present  in 
some  sherds.  Limestone  or  marl  is  rarely  noted. 

Some  specimens  of  a coarse-textured  variety  of  Blue-gray,  which  is  limited  in 
occurrence  to  the  latter  part  of  the  Black-on-white  period,  contain  a distinct  kind 
of  tuff,  figure  306,  e.  .Associated  with  particles  of  pumice  are  clear  crystals  of  oligo- 
clase containing  numerous  inclusions  of  glass.  Occasional  fragments  of  microcline 
are  free  from  glass.  Slender  prisms  of  hornblende  occur  in  the  tuff  and  fragments  of 
augite  are  not  uncommon.  There  are  also  a few  fractures  of  cryptocrystalline  rock 
having  marked  spherulitic  structure. 

Texture.  The  majority  of  flakes  vary  from  0.05  to  o.  10  mm.  in  diameter  in 
typical  specimens,  are  under  0.08  mm.  in  hne-textured  pastes,  and  range  between 
0.16  and  0.32  mm.  in  pastes  tempered  with  pumiceous  particles.  The  maximum 
grain  size  is  between  0.24  and  0.64  mm.  in  typical  specimens,  0.16  in  hne-textured 
specimens  and  i .0  mm.  for  pumiceous  temper.  Grading  of  temper  cannot  be  ac- 
curately determined  in  this  type  because  the  outlines  of  thin  flakes  of  glass  are 
often  indistinct.  Volume  of  temper  c2.nnot  be  determined  by  the  Rosiwal  method,  and 
clay  cannot  be  separated  from  the  temper  by  rational  analysis. 

Clay  appears  yellowish  olive  in  transmitted  light.  It  is  weakly  birefringent  and 
sometimes  has  a stranded  appearance  under  crossed  nicols,  a fact  which  suggests 
that  the  particles  of  clay  are  uniformly  oriented.  Refractive  index — 1.546  or  1.541. 

Physic.al  properties.  Color  \s  usually  15'""  to  I5'""d  (Mouse  Gray  to  Pale 
Mouse  Gray),  but  tints  of  17""  and  21""  (Drab  and  Grayish  Olive)  also  occur. 
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Oxidized  at  850°  C.  tor  30  minutes — 15"  or  1 5"d  (Cinnamon  or  Light  Pinkish 
Cinnamon),  occasionally  13"  (Orange-Cinnamon).  Retired  to  1200°  C.-  9'!.  Hard- 
ness. 3 to  3.5,  rarely  4.  Retired  to  1200°  C. — 7 + . Modulus  of  Rupture.  Average — 
123  kg.  per  sq.  cm.;  range- -102  to  160.  Strength  of  f'essel  If  hills.  Average — 25  kg. 
per  2.i;  cm.;  range — 14  to  33.  Apparent  Porosity.  .Average—  3 1 .2%,  range-  27.2  to 
34. h%.  Retired  to  1200°  C.  Average — 2.2;;%;  decrease  92.8%. 

Sui’.  'Fhe  majority  ot  sherds  are  slipped  on  the  interior  only;  a tew  are  un- 
slippied,  and  rarely  a specimen  is  slipped  on  both  interior  and  exterior.  Color. 

( Pale  Drab-Gray)  or  slightly  paler.  Oxidized  at  850°  C.  for  30  minutes-  15”!) 
to  t (Pinkish  to  Pale  Pinkish  Cinnamon),  I3"b  (\'inaceous-Cinnamon).  Rehreci  to 
1200°  C.  the  color  ot  thinner  slips  is  masked  by  tusion  with  the  paste;  thicker  slips 
are  21 (Dark  Olive-Buff).  Hardness.  2.5  to  3.5,  rarelv  4.  Rehred  to  i 200°  C. — 7 + . 
Thickness . o.oi  to  0.03  mm.,  rarely  0.06  mm.  Finish  and  llAar.  Surtaces  are 
smooth  but  rarely  unitormly  or  highly  lustrous.  Most  specimens  show  nearly  hori- 
zontal strokes  ot  a smoothing  tool.  Thin  slips  are  often  uneven  and  streaked.  .Abra- 
sion is  common  but  no  example  ot  crazing  was  tound.  Optical  Properties . The  clay 
is  light  brown  in  transmitted  light,  whitish  in  incident  light,  weaklv  biretringent. 
I'ietractive  index-  i.sgq.  \"ery  hne-textured  and  mineral  inclusions  are  rare.  Scat- 
tered grains  ot  quartz,  o.oi  to  0.0;;  mm.  in  diameter,  occur  in  some  slips  and  small 
flakes  ot  tutf  were  tound  in  one  specimen. 

I^.AiN'r  is  organic.  Color  usually  1 5""'k  to  i (Dark  to  Deep  .Mouse  Gray)  otten 
streaked  with  15'""!)  or  d (Light  or  Pale  Mouse  Gray),  rarely  i ;;""'m  (Blackish 
Mouse  Gray)  or  darker.  Oxidized  at  850°  C.  tor  30  minutes-— i i or 

1 C""{.  I .lister  is  dependent  upon  polish  ot  slip,  usually  matte  or  shiny  only  in  streaks; 
a few  specimens  are  highly  lustrous.  The  paint  penetrates  the  tull  depth  of  the  slip. 

b'lRixG.  Mineral  inclusions  ot  this  subtype  do  not  indicate  firing  temperature. 
C'olor  comparison  ot  rehred  with  original  paste  shows  that  it  was  not  oxidized. 

CR  ACKI.K  TV  IT. 

■Meg.ascopic  observ.a  rioNS.  d'ypical  Crackle  Black-on-white  is  readily 
distinguished  from  the  Blue-gray  type.  'Fhe  paste  of  the  former  is  trequently  whitish 
and  darker  cores  are  often  observed  in  cross-section,  d'he  clav  appears  dense  and 
compact,  and  when  a sherd  is  broken  it  chips  rather  than  crumbles.  "Fhe  tracture  is 
generally  uneven  and  ragged.  The  amount  and  grain  size  ot  temper  are  variable, 
but  its  characteristics  can  be  made  out  with  the  aid  of  a lo-power  hand  lens  in 
approximately  halt  ot  the  sherds.  .Angular,  dull,  opaque  gray  tragments  (potsherd) 
are  seen,  while  translucent  or  transparent  grains  are  rare.  .Although  potsherd  temper 
appears  very  different  trom  sand,  it  may  be  contused  with  certain  types  ot  rock,  and 
megascopic  identification  of  even  the  more  coarsely-tempered  specimens  is  not 
intallible.  One  variety  ot  Crackle  contains  particles  ot  magnetite  which  superficially 
resemble  tragments  ot  black  sherd,  and  it  identification  is  uncertain  particles  should 
be  picked  out  and  tested  with  a magnet.  1 he  characteristic  trom  which  the  type 
received  its  name,  i.e.,  the  crazing  ot  the  slip,  does  not  occur  on  all  specimens,  but 
slip  on  the  majority  ot  specimens  is  distinctly  harder  than  those  ot  Blue-gray  type. 
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Temper  is,  with  few  exceptions,  ground  potsherd.  Particles  of  sherd  temper 
differ  in  color,  texture  and  temper,  since  sherds  from  different  wares  were  used  even 
in  the  same  vessel  (fig.  305,  I'},  d'he  characteristics  of  some  are  significant.  No  frag- 
ment from  a vessel  which  itself  had  originally  been  sherd  tempered  was  found. 
Cooking-pot  fractures  distinguished  by  sooty  black  color  and  coarse  temper  are 
present  in  approximately  one-quarter  of  the  sherds.  Carbon  from  these  fragments 
not  infrequently  penetrated  the  surrounding  paste  and  produced  a cloudy  ring, 
(jround  rock  temper  is  often  present  in  the  cooking-pot  fractures,  pieces  of  crypto- 
crystalline groundmass,  crystals  of  partially  decomposed  orthoclase  and  brown 
hornblende  are  conspicuous;  flakes  of  biotite,  grains  of  pale  green  augite  and  of 
titanite  are  less  common  (hg.  qoi;,  c).  Mineral  inclusions  in  the  paste  are  the  same 
as  those  in  the  cooking-pot  sherd  temper  and  were  evidently  derived  from  it,  as 
grinding  would  tend  to  break  out  and  separate  the  large  mineral  inclusions,  which 
are  most  numerous  in  specimens  tempered  with  sherds  of  coarse  texture. 

d'emper  derived  from  sherds  of  non-culinary  ware  is  recognized  by  character- 
istics of  the  paste.  Particles  are  gray,  light  brown  or  light  olive,  often  being  nearly  in- 
distinguishable from  the  body  paste,  some  matching  so  perfectly  that  they  are  de- 
tected only  in  polarized  light  because  of  differences  in  orientation  of  the  clay  flakes  of 
which  they  are  composed.  Mineral  inclusions  in  the  non-culinary  sherd  temper  are 
fine  and  sparse.  I'hey  include  quartz,  feldspar,  biotite,  pale  green  mica  and  zircon. 
In  some  sparingly  tempered  specimens,' clay  lumps  characterized  by  finer  texture 
and  well  rounded  rather  than  angular  outline  are  more  numerous  than  sherd  frag- 
ments. Inclusions  of  limestone  or  marl  are  rare. 

■A  distinct  variety  of  Crackle  type  contains  large  irregular  grains  of  magnetite, 
which  preponderate  over  the  colorless  minerals,  d'here  are  few  potsherd  fragments 
in  these  specimens,  but  clay  lumps  are  often  conspicuous.  Sand  temper  was  found 
in  one  sherd  having  typical  Crackle  finish.  'Fhe  temper  is  mineralogically  distinct 
from  the  silt  or  fine  sand  in  Blue-gray  type,  since  it  contains  clear  feldspar  in  excess 
of  quartz,  and  numerous  fragments  of  brown  hornblende;  flakes  of  pale  green  mica 
and  biotite  and  small  crystals  of  zircon  are  abundant.  Grains  are  subangular  and 
well  assorted. 

I EX'i  URE.  There  is  considerable  variation  m grade  and  amount  of  temper. 
Average  grain  size — 0.14  mm.  in  diameter;  range  in  average  for  sherds — o.oH  to 
0.17  mm.  in  diameter.  "The  maximum  grain  size  in  the  majority  of  sherds  varies 
from  0.48  to  0.56  mm.  in  diameter;  exceptional  fragments  are  1.18  mm.  in  diameter. 
.Average  grading:  very  fine — 54.4%;  hne—33.4%;  medium — 8.8%;  coarse — 3.0%; 
very  coarse — 0.4%.  Sherds  differ  greatly  in  the  amount  of  temper  which  they  con- 
tain, and  although  intermediate  types  occur,  the  majority  are  either  sparsely  or 
heavily  tempered.  I he  average  volume  of  temper  m the  sparsely  tempered  specimens 
is  14.8%  and  the  range,  12.4  to  17.4%;  in  heavily  tempered  specimens  the  average  is 
o--7%  the  range,  26.0  to  37.0%.  Sixty-eight  to  80%  of  the  temper  is  potsherd, 
the  remainder,  mineral  matter.  Mineral  inclusions  make  up  one-third  of  the  total 
temper  in  sherds  containing  magnetite,  of  which  77  to  87%  is  magnetite  itself. 

Ci.Av  is  olive  or  yellowish  gray  in  transmitted  light.  The  lighter-colored  clay 
IS  birefringent  and  exhibits  slight  orientation  of  particles;  the  darker  types  are 
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isotropic  or  weakly  birefringent.  Retractive  index — between  1.^49  and  I'he 

clay  is  less  cloudy  in  appearance  than  that  ot  Blue-gray  type  and  is  often  finely 
crazed. 

Physical  properties.  Color  \%  within  the  range  ot  Neutral  Grays  and  \C"\ 
but  Crackle  is  distinguished  trom  other  Pecos  Black-on-white  types  by  a whitish 
paste  and  by  conspicuous  core-margin  variations;  in  cross-section  a dark  central 
zone  contrasts  with  whitish  borders.  Cores  are  is'""  to  u;""'i  (Mouse  Gray  to 
Deep  Mouse  Gray)  and  margins,  / tints  or  paler.  The  majority  of  pastes  which  are 
unitorm  in  color  are  either  i i;""'b  to  i t""'d  (Light  to  Pale  Mouse  Gray)  or  Carbon 
Gray  10.  Oxidized  at  850°  C.  lor  30  minutes — i <;"d  to  e (Light  Pinkish  Cinnamon  or 
slightly  paler).  Rehred  to  1200°  C. — K"b  to  i7"b  or  13"  (Pinkish  Cinnamon  to 
Cinnamon-Bud'  or  Orange-Cinnamon).  Hardness.  The  majority  of  sherds — 4. 
Rehred  to  i 200°  C. — 7.  Modulus  of  Rupture.  Ayerage — i 23  kg.  per  sq.  cm. ; range — 
98  to  K5.  Strength  of  Vessel  U^alls.  Ayerage — 24  kg.  per  2.5  cm.;  range — 16.3  to 
28.0.  Apparent  Porositx.  Ayerage — 24.1;  range — 16.8  to  31.9%.  Rehred  to  1200° 
C.  Ayerage — 11.4%;  decrease—  1:0.3%. 

Slip.  One-third  to  one-half  the  specimens  are  slipped  on  the  exterior  as  well 
as  the  interior.  Color.  (Pale  Drab-Gray)  to  2i""f  (Pale  Smoke  Gray)  and 

whiter,  a lew  specimens  i7""d  (Drab-Gray).  Oxidized  at  850°  C.  for  30  minutes — 
i;"b  to  e (Pinkish  Cinnamon  to  paler  than  Light  Pinkish  Cinnamon).  Rehred  to 
1200°  C. — I7'"b  (Ayellaneous),  9"i  (Cacao  Brown).  Hardness.  4.;  to  t.s,  rarely  4. 
Rehred  to  i 200°  C. — 6 to  6.;;.  Thickness.  0.03  to  0.04  mm.;  exceptional  specimens 
are  o.  I4  mm.  Finish  and  IVear.  Typically  well  smoothed  with  horizontal  strokes 
and  Irequently  unilormly  lustrous,  but  some  specimens  are  dull  and  slightly  uneven. 
Olten  deeply  crazed  but  very  rarely  abraded.  Optical  Properties.  Clay  is  gray  or 
light  brown  in  transmitted  light,  whitish  in  rehected  light.  Relractive  index — 1.^49 
and  i.ss3.  The  light  brown  clay  is  weakly  birelringent  and  unilorm  extinction  sug- 
gests orientation  ot  particles.  It  contains  a few  quartz  grains,  0.03  to  0.06  mm.  in 
diameter.  The  dark  gray  clay  is  isotropic,  dense,  exceptionally  hne-textured,  free 
from  mineral  inclusion  and  hnely  crazed. 

P.AIXT  is  organic.  Color  is  variable;  the  darkest  specimens  are  Dusky  Neutral 
Gray  m or  blacker,  often  with  a bloom  in  streaks  of  Neutral  Gray;  grayer  specimens 
are  Neutral  Gray  or  K""'i  to  m;  brownish  paints  are  i3""k  to  m (Fuscous  to  Fus- 
cous-Black) or  I7""k  to  m (^Chaetura  Drab  to  Chaetura  Black).  Oxidized  at  850°  C. 
for  30  minutes — \p""  to  \p""\.  Luster  varies  with  polish  of  the  slip.  There  is  a 
decided  blurring  of  the  outline  on  some  specimens.  7'he  paint  penetrates  the  slip 
completely. 

Firing.  The  birefringence  of  clay  is  unchanged  by  bring  to  8i:o°  C.  but  be- 
comes distinctly  weaker  at  900°  C.  Paste  colors  indicate  a variable  bring  treatment; 
dark  cores  and  whitish  margins  result  from  partial  oxidation  of  carbonaceous 
matter,  uniform  gray  from  imperfect  oxidation,  and  uniform  whitish  from  complete 
oxidation  of  carbonaceous  matter.  Color  range  compared  with  that  obtained  by 
rehring  proves  that  the  clay  was  never  fully  oxidized. 
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R(AVK  TYPFA 

Megascopic  observations.  The  paste  ot  Rowe  Black-on-white  is  distinctly 
sandy  as  compared  with  that  ot  Blue-gray.  In  many  specimens,  inclusions  can  be 
recognized  with  the  unaided  eye,  and  the  coarsest  of  these  when  examined  with  a 
lo-power  hand  lens  are  seen  to  be  composed  of  fine  grains  imbedded  in  a whitish 
matrix.  Dark  lumps  of  clay  and  a scattering  of  coarse  grains  of  sand  give  the  paste 
a non-homogeneous  appearance.  The  fracture  is  irregular. 

Temper.  Siltstone  or  very  fine  sandstone  was  found  in  two-thirds  of  the 
sherds  examined,  the  remainder  was  tempered  with  fine  stream  sand.  The  siltstone 
and  sandstone  differ  onlv  in  grain  size  and  are  composed  of  subangular  grains  of 
quartz  and  feldspar  with  occasional  flakes  of  pale  green  mica  and  rarely  grains  of 
magnetite,  (hg.  305,  e).  d'he  cementing  material  ranges  from  calcite  to  clav  but  is 
most  commonly  marl.  Sand  grains  in  the  paste  correspond  mineralogically,  as  well 
as  in  size  and  degree  of  rounding,  to  the  grains  of  the  siltstone.  [^articles  of  the 
cement  or  matrix  often  adhere  to  these  free  grains,  d'he  principal  minerals  of  the 
stream  sand  are  subangular  grains  of  quartz  and  feldspar,  the  former  always  pre- 
ponderating (hg.  405,  rt').  The  feldspars  include  microcline,  acid  plagioclase  and 
microperthite,  and  a large  proportion  of  the  grains  show  decomposition  and  some- 
times alteration  to  sericite  mica.  Biotite,  pale  green  mica,  muscovite,  bluish  green 
hornblende,  tourmaline  and  zircon,  are  found  in  manv  sherds,  the  frequency  of  their 
occurrence  being  in  the  order  given.  Magnetite  and  pyroxene  are  rare.  Lumps  of 
unmixed  clay  are  present  in  the  paste  of  many  sherds  and  numerous  in  some. 

'Fexture.  .Average  grain  size — 0.08  mm. ; range — 0.06  to  i.iomm.  Maximum 
grain  size;  sand — 0.32  to  0.64  mm.;  siltstone  fractures — o.qb  to  i.g2  mm.  Average 
grading;  very  fine — 75.8%;  fine — 22.6%;  medium  1 .6%.  J'olunie  of  temper:  average 

- -qo.8%;  range  24.5  to  q7.6%.  In  sherds  tempered  with  siltstone,  20  to  40%  of  the 
total  non-plastic  material  is  siltstone. 

Ci.AV.  Olive  to  dark  gray  in  transmitted  light,  isotropic  or  v^erv  weakly  bire- 
fringent.  Refractive  index-  to  i.<;6o. 

Physical  properties.  Color.  Core-margin  variations  are  found  in  two-thirds 
of  the  sherds.  Cores,  i5"'"f  (Pallid  Mouse  Gray)  or  Xeutral  (iray,  are  often  paler 
than  the  margins,  which  are  15'""  to  1 C""\  (Mouse  Ciray  to  Deep  Mouse  Gray)  or 
2i""d  (Smoke  Gray).  Margins  of  \C""  are  sometimes  separated  from  a Neutral 
Gray  core  by  a narrow  band  of  1 1 "i  (Pecan  Brown).  Sherds  uniform  in  color  are 
21""  to  21  ""d  (Grayish  Olive  to  Smoke  Gray)  or  \C""a  to  b.  Oxidized  at  8«;o°  C. 
for  70  minutes—  15"  (Cinnamon).  Rehred  to  1200°  C.--g'k  (Kaiser  Brown)  or  y"k 
(Cameo  Brown).  Hardyiess.  4 or  4 — , a few  specimens  5.  Rehred  to  1200°  C.  4, 
rarely  6.  Modulus  of  Rupture.  .Average  104  kg.  per  sq.  cm.,  range — 81  to  144. 
Streyigth  of  Vessel  IValls.  .Average — 25  kg.  per  2.5  cm.;  range--i8  to  46.  Apparent 
Porosity.  .Average — 27%;  range-  -24  to  41%.  Rehred  to  1200°  C. — 27.4%;  increase 
0.01%. 

' Described  by  Mr.  .Amsden  (\’ol.  I,  p.  26)  as  a subtype  ot  Crackle  under  the  name  ot  Late 
Crackle. 
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Sup.  Color.  to  t (Drab-Ciray  to  Pale  Drab-Gray),  occasionally  paler 

than  17'"!  (Tilleul-Buff).  Oxidized  at  850°  C.  tor  minutes-  if'^d  (Light  Pinkish 
Cinnamon).  Retired  to  1 2co°  C.  it  is  absorbed  by  the  paste,  except  under  paint  lines 
where  it  is  17'"!  or  paler.  Hardness.  4.  Retired  to  1200°  C. — 5.  Thickness.  0.02  to 
0.08  mm.  Finish  and  JCear.  Horizontal  smoothing  strokes  are  noticeable  on  the 
interior  but  the  slip  is  not  lustrous.  Lxterior  slip  is  thin,  streaked  and  unsmoothed. 
Slips  are  trequently  badly  abraded  but  not  crazed.  Optical  Properties.  The  clay  is 
dark  to  medium  olive  or  gray  in  transmitted  light,  light  yellow  in  incident  light; 
isotropic  or  w'eakly  birefringent.  Retractive  index-- between  1.549  to  1.553.  Con- 
tains numerous  angular  grains  of  quartz,  0.01  to  0.02  mm.  in  diameter. 

Paint  is  organic.  Color  is  in  the  range  ot  15'""  and  Neutral  Gray;  intensity 
generally  ?,  typical,  often  streaked  with  b-,  darker  specimens  are  rarely  m.  Oxidized 
at  850°  C.  tor  30  minutes — \p""  or  slightly  paler.  It  is  seldom  highly  lustrous  and 
penetrates  the  slip  completely. 

l^'iRiNG.  Mineral  indicators  not  found.  .Atmosphere  variable  as  shown  in  core- 
margin color  variations  but  paste  was  never  completely  oxidized. 


BISCCtTOII)  TYPK 

Megascopic  observations.  The  paste  appears  tine  and  homogeneous.  Lhe 
fracture  is  characteristically  straight  and  at  right  angles  but  occasionally  irregular 
and  diagonal.  A peculiarity  ot  texture  resulting  from  shape  and  arrangement  of 
inclusions  is  noted  in  some  specimens.  A sherd  ot  this  tvpe,  it  broken  in  a direction 
corresponding  to  the  vertical-  top  to  bottom-  of  the  original  bowl,  shows,  instead 
of  the  usual  earthen  texture,  a parallel  ridging  ot  the  clay.  .A  horizontal  break  follows 
an  oblique  plane  anci  the  fractured  surface  is  relatively  smooth.  Inclusions  large 
enough  to  detect  with  a lo-power  lens  occur  in  less  than  half  of  the  sherds  and  then 
only  sparingly.  Opaque  white  flecks  (particles  of  tuft ) and  sand  grains  mav  occasion- 
allv  be  seen.  Black  specks  or  minute  craters,  surrounded  by  black  rings,  are  caused 
by  organic  matter  in  the  clay. 

1'emper.  All  Pecos  sherds  examined  (98)  are  tuft  tempered.  Several  difterent 
kinds  of  tuff  are  found;  in  the  majority  of  specimens  the  texture  ot  tuff  is  similar  to 
that  in  Blue-gray  tuff-tempered  sherds:  common  forms  are  flowage  flakes,  short 
stubby  rods,  together  with  forked  and  lunar  forms  from  bubble  rims  of  a coarsely 
vesicular  tuft  which  was  broken  either  bv  natural  agencies  when  the  tuft  was  de- 
posited or  by  the  potter  in  preparing  the  material.  An  unusual  kind  ot  tuff  has  been 
found  so  far  only  in  Biscuitoid.  It  is  composed  of  verv  thin  plates  of  irregular,  angu- 
lar outline,  d he  glass  is  light  brown  in  color,  shows  no  flowage  lines  and  rarely 
bubbles,  but  a fine  network  of  cracks  is  often  seen.  AAewed  edgewise  in  cross-section, 
these  flakes  have  the  appearance  of  slender  needles  or  spicules  with  colorless  margins 
and  brown  central  streaks  (hg.  306,  d).  I'hey  are  often  oriented  in  parallel  position, 
and  a section  cut  normal  to  that  in  which  the  flakes  are  edgewise  shows  mainly  the 
faces  of  plates  (hg.  306,  c).  Sherds  of  21  "'f  (Pale  Olive-Buff)  paste  contain  large 
flakes  with  verv  distinct  flowage  lines  and  coarse  fragments  of  vesicular  tuff  which 
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appear  to  have  been  derived  from  primary  deposits  (hg.  _^o6,  It  is  principally 
these  large  pumiceous  particles  which  can  be  detected  by  the  unaided  eye. 

M ineral  inclusions  are  sparse.  A scattering  of  quartz  and  unaltered  feldspars 
occur  in  all  specimens.  .A  few  particles  of  hornblende  (generally  brown,  occasionally 
blue-green)  biotite,  muscovite,  and  calcite  are  found  in  most  sections;  small  grains 
of  zircon,  titanite,  augite,  and  magnetite  are  of  rare  occurrence. 

Texture.  I’ufh  particles  in  the  majority  of  specimens  are  from  0.06  to  0.16 
mm.  in  diameter.  The  largest  fragments  of  vesicular  tuff  are  0.5  mm.  in  diameter. 
Makes  of  the  platy  tuff  vary  from  0.16  to  o.qi  mm.  in  diameter  and  from  0.008  to 

0. 016  mm.  in  thickness.  J olume  of  temper  cannot  be  determined  by  the  Rosiwal 
method  or  by  rational  analysis,  but  judging  by  appearance  in  thin  section  the 
amount  of  tempering  material  in  most  Biscuitoid  sherds  is  no  greater  than  the  aver- 
age of  tuff-tempered  Blue-gray  sherds  though  the  latter  show  greater  variation. 

Ci.AV.  Bight  brown  in  transmitted  light,  brightly  birefringent.  Simultaneous 
extinction  of  irregular  patches,  giving  a stranded  appearance,  particularly  in  areas 
immediately  adjacent  to  inclusions,  suggests  similar  orientation  of  lamellae  of  clay. 
Refractive  index  is  variable-  i.fjyq  to  1.5^5;  2i"T  paste- -i  .524. 

Phvsic.'U  properties.  Color.  2i""d  (.Smoke  Cirav)  and  ly'^T  (Pale  Drab- 
(iray)  are  characteristic.  Core-margin  variations  are  uncommon;  occasional  sherds 
have  either  core  or  outer  zone  of  1 C""d  to  f ( Pale  to  Pallid  Mouse  (irav)  combined 
with  the  typical  color,  d'he  same  paste,  therefore,  fired  to  either  21  ""d  or  a tint  of 
I depending  upon  firing  conditions,  but  21  ""d  is  by  far  the  more  common.  Color 
variations  are  \~j"'  (Wood  Brown)  and  13'"  ( h'awn  Color);  both  may  have  margins 
of  2i""d  or  2i""f.  .A  distinct  and  exceptional  paste  is  2i"T  (Pale  Olive-Buff). 
Oxidized  at  850°  C.  for  30  minutes-  15"  (Cinnamon),  occasionally  13"  or  \~j" 
(Orange-Cinnamon  or  Clay  Color).  Refired  to  1200°  C. — 9'm  (Carob  Brown)  or 
slightly  lighter.  Hardiiess.  d'ypically  3.^,  rarely  4.  Lhislipped  and  unpolished  sur- 
faces are  the  same  as  the  paste.  Refired  to  1200°  C. — 7 + . Modulus  of  Rupture. 
.Average-  123  kg.  per  sq.  cm.;  range — 102  to  160.  Strength  of  Cessel  JCalls.  .Average 
2i;  kg.  per  2.5  cm.;  range-  14.0  to  33.0.  Apparent  Porosity.  Average — 31.2%; 
range — 27.4  to  yj Rehred  to  1200°  C.  .Average — 8.1%;  decrease — 74%. 

Sup.  The  majority  of  sherds  are  slipped  on  the  interior,  but  as  the  slip  is  thin 
and  frequently  the  same  color  as  the  paste,  it  can  seldom  be  recognized  megascop- 
ically.  F'.xterior  slips  are  rare.  Color.  2T'"b  (Fight  (irayish  Olive),  I7""b  (Fight 
Drab)  to  2i""d  (Smoke  Gray) ; rarely  i 5'"".  Oxidized  at  850°  C.  for  30  minutes — 15" 
(Cinnamon).  Refired  to  1200°  C.-  i)"\  to  1 1 "i  (Cacao  Brown  to  Pecan  Brown). 
Hardness.  3.5,  occasionally  3 or  4 + . Refired  to  1200°  C. — 7+;  usually  finely  blis- 
tered. 'Phickness.  0.03  to  0.05  mm.  Finish  and  IPear.  \Try  well  smoothed  with 
horizontal  strokes,  and  highly  lustrous;  never  crazed  but  occasionally  abraded. 
Optical  Properties . Clay  is  light  to  dark  brown  in  transmitted  light,  pale  yellow  in 
reflected  light,  brightly  birefringent  and  particles  are  oriented.  Refractive  index 

1. <;4i  to  i.<;46.  Very  fine  textured  and  free  from  mineral  inclusions. 

Paint  is  organic.  Color.  Dark  XTutral  Gray  k and  Dusky  Neutral  (fray  w, 
with  streaks  and  patches  of  Neutral  Gray  and  Deep  Neutral  Gray  /,  occasionally 
blacker  than  Dusky  Neutral  Gray,  or  i p""\  to  m.  (Oxidized  at  850°  C.  for 30 minutes 
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~ I Uniformly  and  highly  lustrous.  Often  penetrates  through  the  slip  into  the 
paste,  in  extreme  instances  to  a depth  of  o.  i6  mm. 

h'lRiN’G.  I'he  clay  of  74%  of  the  sherds  examined  is  birefringent;  when  hred 
to  8«;o°  C.  the  birefringence  becomes  weaker  and  at  900°  C.  the  clay  is  isotropic. 
Calcite  was  found  in  47%  of  the  sherds  examined,  l^aste  color  indicates  that  firing 
conditions  were  never  fully  oxidizing. 

INTKRl^KF'rA'nOX  OF  TKCfiXOFOGICAL  DATA 

1 he  Black-on-white  ware  of  Forked  Lightning  Ruin  and  of  Pecos  has  been 
classified  and  described  by  Mr.  Amsden.'  d'echnological  analysis  shows  that  the 
pastes  of  the  types  recognized  by  him  are  even  more  distinctive  than  the  surface 
characteristics  upon  which  his  classification  was  pirimarilv  based.  \\  ith  one  excep- 
tion, the  nomenclature  originally  applied  has,  therefore,  been  retained,  and  although 
different  kinds  of  tempering  material  have  been  found  in  what  otherwise  appear  to 
be  homogeneous  types,  and  the  archaeological  significance  of  certain  types  has  been 
reinterpreted,  this  does  not  seem  to  justify  the  multiplication  of  names  or  formal 
subtypes.-  It  is  clear,  however,  that  emphasis  upon  exterior  finish  has  tended  to 
confuse  the  relationship  of  types  and  increased  the  difficulty  of  classification. 
Although  well  finished  and  slipped  exteriors  are  characteristic  of  some  Pecos  types, 
while  rough  exteriors  greatly  preponderate  in  others,  there  are  exceptions  in  all  types; 
moreover,  the  fact  that  two  types  have  similar  surface  finish  does  not  necessarily 
indicate  direct  relationship.  Pecos  Black-on-white  ware  and  that  of  the  entire 
Upper  Rio  Cirande  province  to  which  it  belongs  are  examples  of  a generalized  ceramic 
style  in  which  sharp  subdivisions  are  difficult  to  make,  d'he  external  features  of  one 
style  grade  almost  imperceptibly  into  those  of  another,  for  they  reflect  the  potter’s 
attempt  to  imitate,  as  well  as  her  skill  and  inventiveness,  or  conservatism,  nor  is 
there  anything  inherent  in  form,  surface  finish,  or  decoration  to  prevent  very  gradual 
transitions  and  various  recombinations.  Materials,  however,  remain  distinct;  sand 
temper  cannot  grade  into  tuff  or  either  of  these  into  potsherd,  while  each  preserves  a 
record  of  the  environment  as  well  as  the  customs  of  the  potter.  Consequently,  in  the 
final  analysis  of  this  group,  tempering  material  is  probably  one  of  the  best  means  of 
localizing  types  and  of  determining  the  immediate  influences  which  contributed  to 
their  development.  Identification  of  materials  also  makes  possible  the  classification 
of  the  “ borderline”  pieces  which  are  often  very  numerous  among  sherds  of  this  class 
and  which  confuse  the  relationships  and  proportions  of  types.  Sherds  from  strati- 
graphic tests  at  Forked  Lightning  and  Pecos  have,  therefore,  been  studied  micro- 
scopically and  classified  independently  on  the  basis  of  technological  features  in  order 
to  trace  in  some  detail  the  ceramic  history  of  the  Black-on-white  period  at  Pecos. 
IRjt  before  considering  stratigraphic  occurrence,  a brief  review  of  the  characteristics 
of  types  will  serve  to  bring  out  the  principal  differences  and  explain  the  basis  of 
classification. 

' ^'ol.  I,  pp.  2 "5-26. 

- For  a workintj  svnonom v permirting  comparison  with  Mera’s  types,  see  p.  xxx. 
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I^lue-gray  is  a generalized  type  lacking  color  contrast  and  fineness  of  execution, 
d'he  paste  is  characteristically  fine-textured,  soft  and  friable,  and  its  color  is  largely 
limited  to  the  range  of  i (Mouse  (irays)  and  Neutral  (irays  with  color  varia- 
tions in  any  given  sherd  exceptional.  Surface  finish  is  variable.  .A  slip  usually  lighter 
in  color  than  the  paste  was  generally  applied  on  bowl  interiors,  though  a few  are 
unslipped.  Slips  are  characteristically  thin  and  uneven.  They  are  usually  soft  and 
often  become  rubbed  and  patchy  with  wear.  Bowl  exteriors  are  typically  neither 
slipped  nor  polished,  and  the  texture  is  finely  earthen  as  left  by  the  shaping  or  scrap- 
ing process.  Rarely  the  exterior  was  slipped.  The  organic  paint  used  for  decoration 
fired  light  to  dark  gray,  occasionally  approaching  black  on  some  of  the  thicker, 
creamier  slips,  d'hree  distinct  kinds  of  inclusions,  silt,  tuff,  and  sherd,  are  found  in 
Blue-gray  sherds,  but  the  texture  of  each  is  so  fine  that  the  pastes  cannot  be  dis- 
tinguished megascopically  and  the  varieties  appear  superficially  identical.  The 
majority  of  Blue-gray  sherds  contain  silt  or  very  fine  sand,  d'hese  inclusions  are  so 
fine  and  sparse  that  it  seems  probable  they  occurred  naturally  in  the  clay,  which  may 
have  been  sufficiently  “short”  or  sandy  for  the  potters  to  use  without  the  addition 
of  temper,  d'he  inclusions  are  mainly  too  fine  to  be  classed  as  sand,  only  16  to  18% 
of  the  grains  exceeding  o.  i mm.  in  diameter,  which  is  o.  i to  o.  2%  of  the  total  volume 
of  the  paste.  In  comparison,  the  finest  material  the  writer  was  able  to  collect  from 
the  .Arroyo  del  Pueblo  is  composed  of  sand.  A typical  Sikyatki  Polychrome 

sherd,  representative  of  a ware  made  from  untempered  clay,  was  found  by  count  to 
contain  11.9%  of  inclusions,  but  no  single  grain  over  o.  i mm.  in  diameter.  Clays 
carrying  as  much  silt  as  that  in  Blue-gray  paste  are  common  in  the  region  in  which 
this  type  is  found  and  while  there  exists  between  sand-tempered  and  untempered 
paste  a borderline  in  which  the  material  may  either  have  occurred  naturally  in  the 
clay  or  have  been  added  by  the  potter,  it  is  exceedingly  unlikely  that  material  so 
fine  and  in  such  small  quantity  as  that  in  Blue-gray  would  have  been  added  by  the 
potter.  Textural  difference  between  this  subtype  and  one  tempered  with  fine  sand 
is  shown  in  figure  ^05,  a,  d.  I’he  variety  of  Blue-gray  containing  silt  will,  therefore, 
be  referred  to  as  untempered.  .A  few  sherds  were  found,  however,  which  were  defin- 
itely sand-tempered  and  a finely  micaceous  paste  variations  was  also  noted.  I'hese 
variations  never  reached  10%  of  the  total  Blue-gray  sherds. 

'Puff-tempered  Blue-gray  sherds  are  found  throughout  the  deposits  in  which  this 
type  occurs.  They  make  up  from  1 2 to  40%  of  the  Blue-gray  sherds  in  P'orked 
Lightning  stratigraphic  tests  and  from  qo  to  80%  of  those  in  Pecos  tests.  Phe  tuff 
temper  of  different  sherds  varies  in  texture  and  mineral  inclusions.  Pextural  varia- 
tion may  be  due  in  part  to  the  thoroughness  with  which  the  material  was  pulverized 
before  use,  but  in  some  instances  divergences  are  such  as  to  suggest  a different  source 
of  tuff.  Mineral  inclusions  were  probably  introduced  principally  with  the  tuff. 
Pexture  and  mineral  inclusions  may,  after  sufficient  field  work  has  been  done,  make 
possible  the  exact  location  of  the  source  of  tuff  temper.  .Although  the  paste  of  tuff- 
tempered  and  untempered  Blue-gray  sherds  appears  identical  to  the  naked  eye, 
analysis  brings  out  certain  constant  differences.  Phe  tuff-tempered  sherds  are 
slightly  more  porous,  averaging  q.5%  higher  in  porosity.  Optical  properties  of  some 
of  the  pastes  and  slips  differ.  Pine  lumps  of  marl  are  typical  of  the  paste  of  untem- 
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pered  sherds,  while  they  are  ol  sporadic  occurrence  in  the  tutf-tempered  variety.  As 
each  was  subject  to  the  same  conditions  after  discard,  deposition  of  lime  from  soil 
water  would  be  the  same  in  each  and  the  shape  and  uniform  distribution  of  the  marl 
lumps  indicate  that  they  occurred  with  the  clay.  Hard  lumps  of  clay  are  also  much 
more  common  in  untempered  than  in  tufb-tempered  sherds.  'Pheir  presence  may  be 
due  to  the  potter’s  carelessness  in  preparing  the  clay  and  her  failure  to  reject  hard 
granules  which  were  not  readily  softened  in  water.  Clay  deposits  are  sometimes 
seamed  with  veins  of  harder  or  differently  colored  clay,  which  may  also  partially 
explain  the  characteristic  occurrence  of  clay  lumps  in  these  sherds. 

'Fhe  third  or  sherd-tempered  subtype  of  Blue-gray  was  not  included  with  the 
type  material  submitted  for  study,  but  showed  up  in  the  early  Forked  Lightning 
cuts  in  significant  proportions.  The  potsherd  temper  is  ordinarily  too  finely  ground 
to  be  visible  even  with  a lo-power  lens.  Microscopically  the  sherd  fragments  are 
easily  distinguished  from  well  rounded  clay  lumps  by  their  irregular,  angular  out- 
line. But  the  subtype  is  not  easily  confused  with  Crackle  type  Black-on-white  as  the 
latter  has  distinctive  paste  and  finish,  whereas  the  paste  and  surface  of  the  former 
mark  it  at  once  as  Blue-grav. 

Crackle  type  Black-on-white  is  technologically  very  different  from  Blue-gray. 
1 he  clay  is  carbonaceous,  but  under  the  best  firing  conditions  approaches  white. 
Sherds  with  dark  cores  and  nearly  white  margins  are  common,  though  a uniform 
gray  paste  also  occurs.  The  paste  is  harder,  stronger,  and  less  porous  than  that  of 
Blue-gray.  When  rehred  it  burns  to  buff  instead  of  the  deep  red  brown  of  Blue-gray, 
and  it  is  also  more  refractory  than  the  latter.  While  the  clay  of  the  paste  is  firm  and 
dense,  the  inclusions  are  coarse  and  potsherd  temper  can  be  detected  megascopically 
in  approximately  half  the  sherds.  After  examining  a quantity  of  specimens  in  thin 
section,  one  is  impressed  by  the  variety  of  sherds  ground  for  tempering.  Pieces  from 
coarse  black  culinary  pots  were  used  along  with  those  from  Black-on-white  ware, 
and  there  was  clearly  no  attempt  to  select  fragments  from  particular  wares  as  has 
been  noted  among  modern  Zuhi  potters.'  Mineral  inclusions,  and  sometimes  frac- 
tures of  rock,  are  present  in  the  paste.  I'hey  are  usually  identical  in  character  with 
inclusions  in  the  fragments  of  sherd  temper  and  it  is  more  likely  that  they  were 
derived  from  them  than  that  sand  or  rock  was  intentionally  added  by  the  potter. 
\\  hen  potsherds  were  ground  for  tempering  material,  the  coarse  mineral  and  rock 
particles  in  the  paste  would  tend  to  be  broken  out  and  separated  from  the  clay. 
It  is  significant  that  mineral  inclusions  are  most  numerous  in  sherds  containing 
coarsely- tempered  sherd  inclusions.  Certain  of  these  mineral  inclusions  give  impor- 
tant evidence  of  sources  of  origin.  A curious  variation  of  Crackle  paste  contains  large 
irregular  grains  of  magnetite  which  are  more  numerous  than  the  colorless  mineral, 
and  sherd  fragments  are  sparse  or  absent.  .All  other  chracteristics  remain  the  same. 
As  magnetite  is  often  separated  in  stream  beds,  because  of  its  high  specific  gravity, 
it  might  easilv  be  gathered  from  this  source,  but  it  is  difficult  to  understand  the 

* Dr.  F.  W.  Hodge  in  a personal  communication  states:  “During  the  excavations  at  fdawikuh, 
Zuhi  women  often  examined  our  discarded  sherds  and  I frequently  observed  that  they  preferred  the 
oldest  fragments,  especiallv  Black-on-white,  alwavs  rejecting  the  cooking-pot  sherds  as  unsuited  to  their 
purpose.” 
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reason  for  its  selection.  The  hard  black  particles  are  conspicuous  in  the  white  paste, 
but  may  be  mistaken  tor  black  sherd  tragments,  and  it  any  doubt  exists  it  is  advis- 
able to  separate  them  and  determine  whether  or  not  they  are  magnetic. 

I'he  slip  ot  Crackle  is  harder  than  that  ot  other  Pecos  Black-on-white  types, 
seldom  shows  wear,  and  is  almost  always  well  polished  and  frequently  crazed,  d'he 
majority  of  bowls  are  slipped  and  polished  on  the  exterior  as  well  as  the  interior. 
Crackle  is  perhaps  the  most  specialized  of  Pecos  Black-on-white  types  and  is 
definitely  superior  to  the  others  in  quality  ot  surface,  color,  and  hardness  of  paste 
and  slip. 

Biscuitoid  has  many  resemblances  to  Blue-gray  and  may  be  regarded  as  a late, 
specialized  form  ot  the  type.  The  paste  is  so  hne-textured  that  tempering  material 
can  rarely  be  seen,  even  with  a lo-power  lens.  But  Biscuitoid  sherds  from  Pecos  are 
all  tuff-tempered  and  tempering  material  does  not,  therefore,  distinguish  the  type 
from  a portion  ot  Blue-gray  sherds.*  Differences  between  the  two  types  are  not  as 
sharp  and  clear  cut  as  between  others,  but  there  are  certain  characteristics,  due 
largely  to  quality  of  paste,  which,  though  not  invariably  constant,  nevertheless 
distinguish  Biscuitoid.  The  paste  and  slip  are  typically  2i""d  and  b (Smoke  Gray 
and  Tight  Grayish  Olive)  in  contrast  to  the  Mouse  Grays  and  X'eutral  (jrays  ot  the 
Blue-gray  type.  Fhe  streaked  whitish  slips  common  in  Blue-gray  do  not  occur  in 
Biscuitoid,  the  surfaces  ot  which  resemble  the  paste  in  color,  the  differences  being  ot 
the  order  of  those  existing  between  porous  and  compact  material.  Biscuitoid  was 
either  slipped  with  the  same  clay  used  tor  the  body,  or  the  unslipped  surface  was  very 
well  smoothed.  I'he  surface  in  thin  section  shows  a distinct  outer  layer  which  differs 
trcm  the  paste  primarily  in  the  more  complete  orientation  ot  clay  particles.  The  in- 
teriors ot  Biscuitoid  howls  were  exceptionally  well  polished.  The  surface  is  usually 
recognized  by  touch  as  finer  and  smoother  in  texture  than  that  ot  Blue-gray  and  it 
seldom  shows  wear  or  abrasion.  Occasionally  the  exterior  has  the  same  high  polish  as 
the  interior,  but  in  the  great  majority  of  sherds  it  is  unpolished  and  similar  in  texture 
to  the  exterior  ot  Blue-gray,  sometimes  having  been  very  finely  striated  by  a scraping 
tool,  d he  paint  ot  Biscuitoid  is  usually  darker,  more  nearly  black,  than  that  ot  Blue- 
gray.  M’hile  the  greater  depth  of  color  may  be  due  in  part  to  difference  in  tiring 
conditions,  the  properties  of  the  slip  clay  are  probably  the  primary  factor  influencing 
the  quality  of  organic  paint.  Mr.  Amsden  has  recorded  the  considerable  thickness  ot 
vessel  walls,”  which  like  paint  color,  though  characteristic,  is  not  to  be  regarded  as 
an  invariable  criterion  ot  the  type.  Biscuitoid  paste  averages  3. 7%  higher  in  porosity 
than  Blue-gray.  It  often  appears  more  open-  or  loose-textured  and  gives  an  impres- 
sion of  lightness  of  weight,  but  it  has  been  found  that  judgment  of  weight  is  not  a 
reliable  basis  tor  estimates  ot  relative  porosity.-*  d'he  tuff  in  the  majority  ot  Biscuit- 

' Mr.  .Amsden  1,  p.  25)  thought  that  some  Biscuitoid  sherds  were  untempered  and  proposed 

a subtype  called  Clay  ware.  But  such  a variation  was  not  found  anil  the  name  has  been  dropped. 

^ \'ol.  I,  p.  25. 

^ The  bulk  specific  gravity  ot  untempered  and  tuff-tempered  Blue-gray  and  Biscuitoid  sherds  was 
tound  to  average  1.77,  i.bb  and  i .62  respectively.  The  weight  ot  sherds  1 c cc.  in  volume,  which  is  a tair- 
sized  sherd,  would  be  26.5,  24.9  and  24.3  grams  tor  the  three  types  in  the  order  named.  It  is  evident 
that  the  difference  in  tuff-tempered  Blue-grav  and  Biscuitoid  could  not  be  detected;  neither  is  it  likely 
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oid  sherds  is  similar  in  texture  to  that  in  l^lue-gray  sherds  but  a distinctive  and 
interesting  variety  is  also  found.  It  is  composed  almost  entirely  of  Hat  plates.  Fhese 
often  assumed  a dehnite  arrangement  when  the  vessel  was  shaped  and  Hnished,  and 
their  position  seems  to  have  been  inHuenced  principally  by  the  pressure  exerted  in 
welding  coils,  for  the  majority  of  Hakes  are  approximately  parallel  to  the  direction 
of  the  inside  diagonal  overlap  of  coils.  When  sherds  are  broken  horizontally  (parallel 
to  the  vessel  rim)  Hat  surfaces  of  plates  are  exposed  (Hg.  jo6,  r)  and  the  smooth, 
oblique  fracture  follows  the  coil  junctures;  while  in  a vertical  break  the  plates  are  in 
edgewise  position  (Hg.  qo6,  r/)  and  consequentlv  the  fractured  surface  shows  a 
characteristic  and  peculiar  Hnely  ridged  texture. 

The  type  named  Late  Crackle  by  Mr.  Amsden  has  more  technological  simi- 
larities to  Blue-gray  than  to  Crackle.  I'he  paste  of  the  Hrst  two  have  the  same  color 
range  and  are  soft  and  friable  in  contrast  to  the  hard,  dense,  whitish  paste  of  Crackle. 
Late  Crackle  is  tempiered  with  sand  or  siltstone;  the  sherd  temprer  which  distinguish- 
ed Crackle  typ^e  is  never  found  in  it.  The  opien-textured  piaste  of  Late  Crackle, 
p^roduced  by  temper,  may  ptartially  account  for  the  frequent  core-margin  color 
variations;  these  are  exceptional  in  Blue-gray,  d'he  type  has  the  ap'>p')earance  of  a 
coarsened  Blue-gray,  d'he  slip  is  soft,  chalky,  and  scaly  and  wears  badly,  but  the 
propiortion  of  sherds  with  slipipied  exteriors  is  nearlv  as  great  as  in  Crackle  typ')e. 
Late  Crackle  is  further  distinguished  by  a large  number  of  Hare  rims. 

Chronological  position,  exterior  slip,  and  inferior  quality  of  paste  and  slipi  led 
Mr.  Amsden  to  regard  this  typ’»e  as  a late  degenerate  pihase  of  Crackle  typie.*  .As 
similarities  of  design  are  not  mentioned,  the  theorv  of  relationship')  was  ap')p')arently 
based  on  the  frequent  ap>plication  of  slip')  to  the  outside  of  bowls.  Technological 
analysis,  however,  shows  very  clearly  that  different  clays  were  used  and  sherd 
temp')er,  a diagnostic  of  Crackle,  never  occurs  in  late  Crackle.  W hile  the  slip')p')ing  of 
the  entire  bowl  may  have  been  stimulated  by  the  exanip')le  of  Crackle,  more  than 
this  is  necessary  to  pirove  direct  relationships.  Moreover,  geograpshic  distribution 
shows  conclusively  that  the  two  do  not  repsresent  a developsmental  sequence.  Late 
Crackle  is  a distinctly  local  spsecialization  which  took  pslace  at  Pecos  and  in  its 
immediate  vicinity,  while  the  center  of  distribution  of  Crackle  lies  west  and  south- 
west of  Pecos.  Particularly  impsortant  is  the  fact  that  Late  Crackle  is  of  limited 
geograpshic  spsread  and  is  not  found  in  the  center  of  distribution  of  Crackle.  The 
naming  of  every  local  variation  is  unnecessarv  and  may  be  respsonsible  for  error  and 
confusion,  psarticularly  when  such  classiHcation  psrecedes  exact  descripstion.  Late 
Crackle  might  logically  be  considered  a coarsened  variant  of  Blue-gray  which  is 

that  the  difference  of  2.2  gram.s  between  un tempered  Blue-grav  and  Hiscuitoid  would  be  recognized,  for 
sherds  comp’iared  usually  differ  both  in  size  and  thickness  anti  are  never  of  exactly  the  same  volume. 
This  comparison  is  of  averages;  the  relation  of  extremes  in  bulk  sp'iecific  gravity  of  the  three  types  is 
similar  to  that  shown  bv  their  averages.  The  weight  of  the  most  dense  Hlue-gray  sherd,  i 5 cc.  in  volume, 
and  of  the  most  pxirous  Hiscuitoid  of  the  same  volume  would  be  27.6  anti  22.^  grams  respectively.  In  ex- 
treme cases  therefore  the  tuff-tempered  type  might  be  distinguished  from  the  untempered,  but  we  are 
not  concerned  with  extremes  only,  or  with  uncertain  estimates.  Confusion  will  be  av'oitietl  if  these  facts 
are  recognized. 

' \ 01.  I,  p.  26. 
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not  always  easily  distinguishable  from  it.  But  the  fact  that  it  was  recognized  mega- 
scopically  as  something  diderent  suggested  that  it  should  be  given  type  status.  As 
the  name  originally  applied  conveys  an  erroneous  impression,  the  term  Rowe 
Hlack-on-white  has  been  substituted. 

rhe  coarse  and  tine  tud-tempered  subtypes  ot  Blue-gray  bear  somewhat  the 
same  relation  to  each  other  as  Rowe  does  to  untempered  Blue-gray,  and  the  surface 
resemblance  ot  the  two  coarsened  paste  subtypes  is  perhaps  best  illustrated  by  the 
fact  that  tud'-tempered  sherds  were  included  with  Mr.  Amsden’s  type  specimens  ot 
Fate  Crackle.  It  may  be  questioned  whether  they  should  not  be  regarded  as  a tud- 
tempered  variant  ot  Rowe  rather  than  a coarsened  tud-tempered  Blue-gray,  but  the 
reason  tor  the  latter  classification  will  become  evident  upon  the  discussion  ot  their 
geographical  and  chronological  positions. 

rhe  tempering  material  in  some  Rowe  Black-on-white  sherds  is  stream  sand 
and  in  others  siltstone  (hg.  ^05,  e).  In  the  latter  case  the  abundance  ot  siltstone 

fractures  in  the  paste,  cementing  material  adhering  to  tree  grains,  and  similarity  in 
their  size  and  grading  to  those  in  the  siltstone  fragments,  leave  no  doubt  that  silt- 
stone rather  than  stream  sand  containing  some  fractures  ot  siltstone  was  used. 
Fhere  is  no  way  ot  determining  whether  a triable  rock  was  ground  tor  tempering 
material  or  some  source  ot  disintegrating  siltstone,  such  as  is  found  under  weathered 
ledges,  was  known.  The  use  of  siltstone  or  very  fine  sandstone  appears,  in  the  light 
ot  our  present  knowledge,  to  be  a peculiarly  Pecos  trait,  and  while  it  is  found  first 
in  Rowe  type  it  becomes  a well  established  custom  in  the  (daze  period. 

I he  types  described  aboye  are  essentially  those  recognized  by  Mr.  .Amsden  and 
their  technological  features  leave  no  doubt  that  they  are  valid  types.  However,  the 
curves  plotted  by  him  tor  the  occurrence  in  stratigraphic  tests  ot  the  rough  and 
polished  exterior  catagories  represent  these  types  only  approximately.'  Fhere  are 
many  exceptions  in  exterior  finish,  such  as  Crackle  with  rough  exterior,  and  Blue- 
gray  with  polished  or  slipped  exterior;  but  since  there  are  nearly  as  many  exceptions 
in  one  type  as  in  the  other,  they  practically  counterbalance  each  other.  Fhe  classi- 
fication introduces  contusion,  howev'er,  because  early  subtypes  ot  Blue-gray  and 
Rowe,  both  unrelated  to  Crackle,  are  included  in  the  Smooth  Exterior  Category, 
and  because  Biscuitoid  is  included  with  the  Rough  Exterior  Category  and  thus  its 
range  and  occurrence  are  not  shown.  "Fhe  two  Black-on-white  categories  are  plotted 
by  Mr.  .Amsden,  in  their  relation  to  the  total  sherds;  consequently,  their  percentages 
and  the  form  ot  the  curve  are  influenced  by  fluctuations  in  the  ratio  of  Black-on- 
white  to  culinary  ware. 

In  the  microscopic  reexamination  ot  stratigraphic  material,  tour  tests  were 
chosen  tor  study:  Tests  I)  and  \d  from  Forked  Lightning,  and  I'ests  XX  and  XXI 
from  Pecos.  Results  ot  the  last  two  have  been  combined.  The  location  and  depth  ot 
these  tests  have  been  described  by  Mr.  Amsden.-  Test  D is  thought  to  tap  the  earli- 
est deposits  ot  the  site,  its  uppermost  cuts  having  been  laid  down  not  later  than 
middle  Forked  Lightning  times.  The  upper  cuts  ot  l est  \1  are  believed  to  represent 

' \’ol.  I,  pp.  28-41. 

\ ol.  1,  pp.  27-44.  The  number  ot  slierds  in  each  cut  is  given  in  ,\lr.  Amsden’s  tables. 
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the  latest  Forked  Lightning  deposits,  while  its  lowest  cuts  reach  back  presumably 
into  middle  period  deposits.  hether  the  uppermost  strata  of  I)  and  the  lowest  of 
\’l  were  contemporaneous,  or  whether  there  w'as  a time  interval  between,  cannot  be 
determined  with  certainty,  but  the  difterence  in  percentage  of  the  three  principal 
pottery  groups  plotted  in  the  top  cut  of  I)  and  the  bottom  cut  of  \d  is  from  7 to 
15%>  which  is  well  within  the  range  of  variations  which  occur  from  cut  to  cut  of  the 
same  test.  It  is  therefore  probable  that  only  a slight  gap,  if  anv,  exists  between  the 
two  cuts,  and  that  no  important  change  occurred  in  the  interval  which  may  be 
unrepresented.  hen  viewed  together  the  two  tests  show  the  trend  of  ceramic  de- 
velopment during  the  occupation  of  Forked  Lightning.  Mr.  Amsden  considered  that 
Cut  1 of  Test  \’l  at  Forked  Lightning  and  Cut  ii  of  Pecos  Tests  XX  and  XXI 
represented  an  almost  unbroken  sequence,  but  the  more  detailed  studv  of  the  ma- 
terial, with  special  reference  to  the  difference  in  percentage  of  Crackle,  the  dominant 
type,  indicates  that  there  was  a slight  gap  between  the  two.  This  might  be  expected, 
for  it  is  hardly  likely  that  the  very  end  of  Forked  Lightning  occupation  is  represented 
in  Test  \'l ; and  Tests  XX  and  XXI  may  not  include  the  very  earliest  Pecos  refuse. • 
However,  allowing  a small  hiatus  between  Test  W and  Tests  XX-XXI,  the  graphs 
of  the  three  tests  may  be  viewed  end-to-end.  d’hey  represent  a general  and  onlv 
slightly  interrupted  sequence,  showing  definite  trends  and  allowing  one  to  follow 
the  first  appearance,  the  dominance,  and  the  decline  of  types.  Many  variations 
which,  seen  in  random  lots,  are  meaningless  or  confusing,  contribute  to  a fuller 
understanding  of  the  history  of  the  ware  when  they  can  be  studied  with  a knowledge 
of  their  true  proportions  and  chronological  positions.  In  analyzing  the  test  material, 
identification  was  made  primarily  on  the  basis  of  temper,  though  surface  finish  and 
paste  were  considered.  .A  classification  would  not  have  been  attempted  without  the 
microscope,  for  tempering  materials  are  definite  substances  which  do  not  exhibit  the 
continuous  gradations  existing,  for  example,  between  well  polished  and  rough  sur- 
faces. I'he  microscopic  determination  of  temper  thus  eliminates  personal  judgment 
and  uncertainty.  Another  reason  for  stressing  identification  of  inclusions  or  temper- 
ing material  is  the  fact  that  some  kinds  of  temper  have  regional  significance. 

The  untempered  and  tuff-tempered  subtypes  of  Blue-gray  have  been  plotted 
separatelv  in  the  graphs  which  follow.  Biscuitoid,  which  is  distinguished  from  tuff- 
tempered  Blue-grav  principally  by  color  and  similarity  of  paste  and  slip,  was  also 
plotted  separately,  d'he  very  minor  percentage  of  sand-tempered  sherds  found  in  the 
Forked  Lightning  cuts  was  plotted  with  the  untempered  subtype  of  Blue-gray,  since 
they  are  identical  in  other  respects.  On  the  other  hand,  the  sand-tempered  sherds 
first  appearing  in  Cuts  8 or  9 of  the  Pecos  tests,  belong  to  the  distinct  Rowe  type  and 
are  consequently  shown  separately.  I’he  sherd-tempered  subtype  of  Blue-gray  is 
included  in  the  curve  for  sherd-tempered  types,  but  after  middle  Forked  Lightning 
times  this  curve  represents  only  Crackle  and  includes,  as  well  as  the  normal  form, 
that  with  magnetite  grains. 

In  the  earliest  Forked  Lightning  deposits,  Black-on-white  ware  was  made  up 
almost  entirely  of  the  three  subtypes  of  Blue-gray  (see  Graph  \’1I,  Test  D).  The 

' (Note  hv  -A.\’.K.)  I believe  that  some'.vhat  earlier  deposits  lie  further  to  the  west,  at  the  toot  of  a 
rock  ledge  that  underlies  the  west  side  of  the  (jreat  ( Quadrangle. 
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(iraph  \ II.  Test  D,  Forked  Lightning.  Paste  ot  Black-on-white  ware.  The  line  tor 
sherd-tempered  paste  (organic  paint)  represents  Crackle  in  Cuts  i to  "j  and  Blue-gray  in 
Cuts  3 to  7. 
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Cjtaph  \ 111.  'I'est  \d.  Forked  Lightning.  Paste  ot  Black-on-white  ware. 
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sherd-tempered  subtype  held  an  important  place  up  to  Cut  5 ot  Test  I),  after  which 
it  abruptly  declined.  Coincident  with  the  decline  of  the  sherd-tempered  subtype  the 
untempered  form  became  strongly  preponderant  and  retained  this  position  through 
Middle  Forked  Lightning  times,  while  the  tuff-tempered  subtype  maintained  a 
relatively  even  trend,  making  up  less  than  a fifth  of  the  total  Black-on-white  sherds. 
'I'he  sherd-tempered  group  is  proportionately  lowest  in  Cut  and  in  this  cut  the 
first  distinctive  examples  of  Crackle  type  are  found;  therefore  when  Crackle  first 


% % 


came  in,  untempered  Blue-grav  had  reached  its  peak.  At  the  beginning  of  Test  \ I 
(see  Graph  \dll)  untempered  Blue-gray  is  still  the  principal  type,  but  gradually 
becomes  less  abundant,  while  Crackle  type  (now  represented  by  the  curve  for  sherd- 
tempered  pottery)  commences  a steady  rise,  approximately  et]ualling  untempered 
Blue-gray  in  Cuts  4 and  3 and  superseding  it  in  the  uppermost  cut  of  the  test.  The 
reason  for  the  temporary  rise  in  untempered  Blue-gray  in  Cut  2 is  not  evident,  but 
for  some  reason  both  Crackle  and  tuff-tempered  Blue-gray  dropped  below  the 
average  in  this  layer.  If  the  two  subtypes  of  Blue-gray,  i.e.  untempered  and  tuff- 
tempered,  had  been  plotted  as  a single  line  a more  even  curve  would  have  been 
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obtained  and  a less  interrupted  decline  have  been  shown,  d'uff-tempered  Blue-gray 
constitutes  approximately  a tenth  to  a quarter  of  the  Black-on-white  ware  in  Test 
\d,  but  there  is  no  marked  or  consistent  chronological  change  in  the  proportion  of 
the  subtype.  In  the  Pecos  tests  (Graph  IX)  the  trend  which  was  observed  at  the 
end  of'  Test  \ \ has  reached  its  climax;  Crackle  type  is  present  in  overwhelming 
majority;  and  Blue-gray,  both  tuff-tempered  and  untempered,  occurs  in  insignifi- 
cant, and  for  the  first  time,  nearly  equal  amounts.  .After  the  lowest  cut.  Crackle  type 
declines,  though  remaining  in  the  majority  until  almost  the  end  of  Black-on-white 
times.  Untempered  Blue-gray  lingers  on,  represented  by  only  a few  sherds  and  was 
possibly  no  longer  being  made  during  the  time  represented  by  the  last  few  cuts  in 
which  it  is  found.  l\iff-tempered  Blue-gray,  on  the  other  hand,  increased  until  in  the 
eighth  cut  it  reached  almost  a third  of  the  total  Black-on-white  ware.  Coincident 
with  this  rise  in  tuff-tempered  Blue-gray,  two  new  types  appear:  first  Biscuitoid, 
then  Rowe;  and  by  the  last  cut  in  which  there  are  sufficient  sherds  to  record  propor- 
tions, the  two  had  reached  a fifth  and  nearly  a third  respectively  of  the  total  Black- 
on-white  ware. 

During  the  period  represented  by  these  graphs,  some  types  show  gradual 
modifications  in  technique,  others  are  variable  throughout,  and  still  others  seem  to 
have  been  standardized.  Untempered  Blue-gray  is  the  most  uniform  in  paste  color 
and  texture,  as  might  be  expected  from  the  use  of  clay  alone;  but  in  the  first  few  cuts 
of  Pest  I)  there  is  a wider  color  range,  and  pale  grays  and  core-margin  variations  are 
found.  In  l est  D,  Cut  4,  when  the  type  was  reaching  its  peak,  these  paler  pastes  are 
no  longer  present.  Fhough  the  type  is  characterized  by  a thin,  soft,  gray  slip,  bowls 
were  not  slipped  with  equal  care  and  there  is  a slight  progressive  change  in  finish. 
Some  bowls  with  unslipped  interiors  are  found  throughout  Test  D,  the  proportion 
being  as  high  as  21%  in  the  lower  cuts  and  dropping  to  iq%  in  Cut  i,  and  they  are  of 
sporadic  occurrence  in  'Best  \'l.  A few  bowl  sherds  with  slipped  exteriors  are  found 
in  all  periods,  the  percentage  increasing  slightly  but  steadily  in  Best  1)  from  2 to 
9%;  in  the  lowest  cut  of  Test  VI  it  is  iq%,  but  drops  abruptly  and  remains  from  2 
to  4%  of  the  total  Blue-gray  sherds.  The  largest  proportion  of  slipped  exteriors  in 
Blue-gray  is  accordingly  not  found  when  the  type  was  at  its  peak,  though  it  was 
still  preponderant,  and  Crackle  type  was  just  becoming  established.  It  is  question- 
able whether  the  finish  of  the  type  was  influenced  by  Crackle,  for  as  the  latter  be- 
came more  abundant.  Blue-gray  was  less  often  slipped  on  the  outside;  furthermore, 
during  the  entire  period  in  which  Blue-gray  was  made,  the  number  of  sherds  with 
slipped  exteriors  shows  that  they  simply  represent  the  occasional  attempt  of  the 
potter  to  make  a particularly  fine  piece.  Rarely  a sherd  of  this  type  is  painted  as 
well  as  slipped  on  both  interior  and  exterior. 

Sherd-tempered  Blue-gray  does  not  cover  a sufficiently  long  period  (i.e.  Cuts  7 
to  q.  Test  1)-  see  Graph  VII)  to  show  important  changes,  but  the  tuff-tempered 
variety  exhibits  not  only  the  same  differences  in  surface  as  the  untempered  form, 
but  also  some  change  in  the  kind  of  tuff  used.  Fhe  majority  of  sherds  contain  small 
flakes  with  fiowage  lines,  and  irregular,  lunar  and  forked  forms,  largely  from  broken 
bubbles,  similar  to  that  shown  in  figure  qo6,  a;  but  in  the  Pecos  test  cuts  in  which 
tuff-tempered  sherds  are  most  numerous  there  appears  a coarse  variety  easily 
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identified  by  the  unaided  eye,  for  the  paste  is  thickly  peppered  with  pumiceous 
particles  and  phenocrysts,  the  largest  of  which  are  a millimeter  or  more  in  diameter 
(fig.  'jo6,  e).  This  coarse-tempered  v'ariety  appears  abruptly  and  makes  up  51%, 
g2%  and  91%  of  the  tuff-tempered  Blue-gray  sherds  in  Cuts  9,  8,  and  7 respectiv'ely 
of  Tests  XX-XXl.  With  the  exception  of  one  sherd  in  Cut  6 of  Test  XXI,  the 
coarse-tempered  variety  was  not  observeti  in  any  other  cut. 

Hiscuitoid,  though  having  a comparativelv  short  span,  also  exhibits  differences 
in  the  character  of  tuff  temper.  Particularly  noticeable  is  the  increase  in  the  amount 
of  platy  tuff  in  the  latest  cuts;  the  proportion  in  Cuts  9,  8,  7,  and  6 being  10,  10,  27 
and  66%  respectively.  There  is  no  noticeable  change  in  the  finish  of  the  type. 

Crackle  is  technologically  the  most  variable  and  in  many  respects  the  most 
interesting  of  the  Black-on-white  types.  The  color  and  density  of  paste,  coarseness 
and  composition  of  temper,  hardness  of  slip  and  proportion  with  slipped  exterior 
are  all  variable,  some  showing  definite  chronological  significance,  others  apparently 
meaningless  fluctuations.  "Fhe  grain  size  of  the  sherd  temper  varies  within  wide 
limits;  in  some  sherds  it  is  too  fine  to  be  identified  with  certainty  with  a lo-power 
hand  lens,  while  others  contain  fragments  a millimeter  or  more  in  diameter.  In  Test 
\ \ the  proportion  containing  sherd  particles  which  can  be  recognized  by  the  unaided 
eve  ranges  between  34  and  50%.  In  Test  XXI  it  is  62%  in  the  lowest  cut,  at  the 
peak  of  Crackle  development,  and  thereafter  declines  steadily.  The  paste  with 
conspicuous  grains  of  magnetite  is  present  from  the  first  but  of  erratic  occurrence  in 
Test  D (9  to  21;%),  higher  in  VI  though  still  variable  (16  to  65%),  lower  in  the 
earliest  cut  of  Tests  XX-XXl  (42%)  and  subsequently  unimportant  (6  to  9%).  Fhe 
dense  pale  gray  to  whitish  paste  which  is  distinctive  of  Crackle  is  found  in  from  a 
quarter  to  a half  of  the  Crackle  Sherds  in  d’est  ^d,  while  three-quarters  of  the  sherds 
in  the  lowest  cut  of  the  Pecos  test  are  of  this  paste;  but  after  that  the  proportion 
decreases  progressively  to  a quarter  at  the  end  of  the  period.  The  custom  of  slipping 
the  exteriors  of  bowls  is  especially  associated  with  Crackle  type,  but  the  proportion 
of  slipped  exteriors  is  low,  1 2%,  in  the  earliest  cut  of  Test  VI ; in  subsequent  cuts  it  is 
from  40  to  6<;%.  The  av^erage  for  the  Pecos  tests  of  Crackle  sherds  with  slipped 
exteriors  is  50%,  though  it  is  somewhat  higher  in  the  late  cuts  (77%  in  Cut  7 and 
68%  in  Cut  8).  From  a fifth  to  a third  of  the  unslipped  exteriors  were  polished,  and 
no  chronological  change  is  shown  in  the  proportions.  The  quality  and  hardness  of 
Crackle  slip  differ  noticeably;  the  differences  are  explainable  by  the  use  of  more  than 
one  slip  clay  rather  than  by  variations  in  firing  temperature.  .A  hard  slip  (5.5  to  6 
in  Mohs’  scale)  takes  a good  polish,  is  crazed  in  from  40  to  60%  of  the  specimens 
and  never  peels  or  shows  abrasion.  The  soft  slip  (4  to  4.5  in  hardness)  does  not  have 
as  high  a luster,  is  rarely  crazed,  but  often  badly  worn,  d'hese  two  slips  differ  notice- 
ably in  appearance  and  can  be  distinguished  in  an  instant  by  scratching  with  a hie, 
as  the  soft  slip  is  easily  scratched,  the  hard  one  barelv  marred.  In  Best  VI  the  propor- 
tion of  hard  slip  is  from  42  to  80%  of  the  total  Crackle  and  in  Test  XXI  from  80  to 
50%  with  a progressive  decrease.  The  majority  of  sherds  with  hard  slip  have  the 
coarse-tempered,  dense,  whitish  paste  in  contrast  to  the  soft  slip  variety  which  is 
more  often  of  friable  gray  paste.  There  is  also  a slightly  higher  proportion  of  slipped 
exteriors  in  the  former  class.  In  general,  features  (i.e.  white  paste,  medium  to  coarse 
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sherd  temper,  and  hard  crazed  slip)  which  characterize  specialized  Crackle  are  ot 
variable  occurrence  in  the  Forked  Lightning  material,  which  perhaps  represents  a 
formative  stage;  while  near  the  beginning  of  Pecos  occupation,  when  the  type  is  at 
its  peak,  these  are  in  the  highest  relative  proportions  and  then  decrease  graduallv. 
The  proportion  of  exterior  slips  is  one  exception  to  this  statement,  for  it  increases 
slightlv  to  the  end. 

It  would  be  interesting  to  know  whether  there  is  any  change  in  proportion  of 
exterior  slip,  flare  rims,  and  siltstone  temper  in  Rowe  type,  but  there  are  too  few 
sherds  and  insufficient  range  in  Tests  XX-XXI  to  determine  percentages. 

d'he  stratigraphic  tests  reveal  a surprisingly  complex  condition  existing  at 
Pecos  during  Black-on-white  times,  for  the  tangled  curves  on  these  graphs  represent 
fundamental  differences  in  potters’  materials  and  not  simply  variations  in  the  minor 
features  of  a ware.  1 he  curves  are  not  erratic,  but  show  distinct  rises  and  declines 
and  entirely  normal  forms.  Fhe  occurrence  of  pottery  w'ith  the  same  form  and  style 
of  design  yet  basically  different  clay  and  non-plastic  inclusions  raises  problems  of 
origin  and  sources  of  influence.  Particularly  interesting  is  the  contemporaneous 
occurrence  throughout  the  period,  and  in  some  instances  even  in  the  same  type,  of 
three  distinct  kinds  of  tempering  material.  Pecos  was  not  an  isolated  community 
and  the  course  of  its  ceramic  historv  can  fully  be  understood  only  when  it  is  studied 
in  relation  to  neighboring  communities  and  culture  areas.  Comprehensive  strati- 
graphic material  from  the  L pper  Rio  Grande  area  is  not  at  present  available  for 
study,  but  surface  specimens  from  various  sites  have  been  examined  to  a;ain  a 
general,  if  sketchy,  picture  of  distributions.  These  observations  are  recorded  only 
because  they  suggest  possible  explanations  of  the  condition  at  Pecos  and  define  more 
specifically  problems  for  future  investigations. 

Blue-gray  and  Crackle  differ  in  geographic  distribution.'  Though  of  wider 
distribution.  Blue-gray  is  the  characteristic  Black-on-white  type  of  the  section  of  the 
Rio  Grande  X’alley  from  the  Tesuque  Valley  on  the  south  to  the  confluence  of  the 
Chama  with  the  Rio  Grande  on  the  north.  The  area  includes  the  Pajarito  Plateau 
on  the  west  and  the  tributary  valleys  of  the  Rio  Grande  to  the  foothills  of  the  Sangre 
de  Cristo  on  the  east.  In  this  area  Crackle  shercis  are  rarely  found,  their  center  of 
distribution  being  the  Galisteo  Basin  southwest  of  Pecos.  Sites  in  the  region  between 
the  Rio  Grande  and  Galisteo  centers  contain  various  proportions  of  the  two  types 
and  Blue-gray  is  also  found  in  Galisteo  sites.  The  geologic  features  of  these  two 
areas  are  distinct,  and  the  pottery  types  reflect  in  their  composition  some  of  the 
differences  in  formations.  I'he  formations  of  the  Rio  (jrande  \'alley  section  are 
principally  'Fertiary  sandstone  and  marls,  and  red-burning,  alluvial  clays  abound. 
On  the  west  is  the  great  volcanic  crater  of  the  Jemez  Range  with  its  bordering 
plateaus  of  rhyolite  tuff.  Deposits  of  wind-blown  and  water-laid  tuff  are  also  found 
in  the  valley  sediments,  d'he  Galisteo  Basin  is  an  area  of  Cretaceous  sediments. 
Carbonaceous  buffi-burning  clays  are  to  be  found  near  the  sites,  which  are  mainly 
located  on  the  margins  of  the  basin.  The  area  is  bounded  on  the  west  by  a line  of 

' Mera,  iy3<;,  maps  the  distribution  ot  pottery  comparalde  to  these  two  types  uncier  the  names 
“Santa  Fe”  and  “Galisteo”  respectively. 
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low  mountains,  the  San  Pedro,  and  Ortiz,  and  the  Cerrillos  Hills,  composed  ot  intru- 
siv’e  igneous  rock  ot  intermediate  composition.  Dykes  radiate  from  these  mountains 
into  the  basin,  and  the  piresence  of  igneous  rock  influences  the  comp)osition  of  sand  in 
the  streams  of  the  western  drainage.  Fragments  of  the  rock  are  found  in  various 
pottery  types  of  the  region,  just  as  volcanic  ash  is  common  in  many  of  the  types  from 
the  Rio  Grande  \'alley. 

Referring  then  to  the  graphs  of  Pecos  Hlack-on-white  typ>es,  it  is  clear  that  both 
these  areas  influenced  Pecos  during  this  period,  first  the  Rio  Grande  \'alley  and 
then  the  Galisteo  Basin  being  dominant.  A detailed  examination  of  the  ware  raises 
the  question  as  to  what  extent  similarities  result  from  potters  following  the  same 
methods  and  fiatterns,  and  to  what  extent  trade  may  be  responsible  for  the  occur- 
rence of  identical  p>ottery  types  in  distant  pueblos  located  in  geologically  distinct 
provinces.  The  presence  of  tuff  tempier  in  a portion  of  Blue-gray  sherds  throughout 
the  Pecos  refuse  formulates  the  p>roblem  very  definitely.  Here  are  sherds  from  bowls 
which  were  shaped,  finished,  and  ap)p>arently  decorated  in  the  same  manner.  To  the 
naked  eye  there  is  no  difference  between  them,  yet  one  is  made  from  untempiered 
clay,  while  for  the  other  volcanic  ash  was  intentionally  mixed  with  the  clay.  The 
nearest  deposits  of  tuff  are  some  thirty  miles  by  trail  from  Pecos.  It  seems  improbable 
that  Pecos  potters  would  go  this  distance  to  obtain  material  for  pottery  which 
would  not  differ  in  any  outward  feature  from  that  which  could  be  made  from  clay 
obtained  within  a few’  hundred  feet  of  their  village.  If  there  w^ere  advantages  in  the 
use  of  tuff,  or  if  tuff  occurred  only  in  the  finer  vessels,  then  long  journeys  to  procure 
it  might  seem  plausible.  It  is  true  that  tuff  sometimes  occurs  in  a much  finer  state 
than  the  other  materials  commonly  used  for  temp»ering,  and  it,  therefore,  makes 
piossible  a smoother  surface  finish.  But  a tuff-tempered  paste  is  no  smoother  than 
untempered  clay;  moreover,  the  potters  of  those  times  made  no  special  effort  to 
perfect  the  surface  texture  of  their  pottery.  The  principal  argument  against  the 
theory  that  these  tuff-tempered  vessels  are  intrusive  is  that  a much  larger  volume 
of  trade  is  indicated  than  had  hitherto  been  suspected.  However,  it  can  be  proven 
in  the  case  of  other  wares  that  equally  large  v’olumes  of  pottery  were  obtained  in 
trade.  A portion  of  the  cooking-pots,  for  example,  were  obtained  from  the  vdllages 
of  the  Pajarito  Plateau  during  Black-on-white  times  and  in  certain  of  the  test  cuts 
they  make  up  25%  of  the  total  culinary  ware  (see  p.  563).  In  view  of  this  fact  it  does 
not  seem  improbable  that  the  Pecos  people  obtained  a large  amount  of  their  Black- 
on-white  ware  through  trade.  If  it  could  be  shown  that  the  clay  of  these  tuff- tem- 
pered vessels  came  from  the  Rio  Czrande  deposits,  the  evidence  for  barter  would  be 
considerably  strengthened.  The  clay  of  this  subtype,  however,  is  of  a non-refractory, 
red-burning,  sedimentary  type  common  to  both  the  Pecos  and  the  Rio  Grande.  The 
texture  and  composition  of  the  tuff,  howev’er,  show  that  it  came  from  more  than  one 
Rio  Grande  source:  the  finer  material  from  sorted  secondary  deposits  in  the  valley, 
and  the  coarse  pumiceous  material  from  the  tuff  of  the  plateau.  This  strongly  sug- 
gests trade  in  finished  vessels,  for  it  is  extremely  unlikely  that  the  Pecos  Indians 
would  go  as  far  as  the  Pajarito  Plateau  for  tempering  material  w'hen  they  knew  the 
far  more  conventiently  located  deposits  in  the  valley.  While  the  evidence  so  far 
accumulated  is  not  conclusive,  it  definitely  supports  the  theory  of  trade.  These 
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turt-tempered  types  are,  therefore,  tentativ'ely  considered  intrusives  and  the  ceramic 
history  of  the  pueblo  is  interpreted  in  this  light. 

During  the  greater  part  of  the  Black-on-white  period  tuff-tempered  Blue-gray 
makes  up  from  a tenth  to  a fifth  of  the  total  painted  pottery,  but  twice  rises  to 
nearly  a third,  once  early  in  Forked  Lightning  times  (Test  D,  Cut  5)  before  Crackle 
had  appeared,  and  again,  as  a coarse  variant,  late  in  the  Black-on-white  period 
(Pecos  Tests  XX-XXI,  Cut  8),  when  Crackle  was  well  on  the  decline  and  shortly 
after  the  first  occurrence  of  Biscuitoid  and  Rowe,  d'he  proportion  of  tuff-tempered 
sherds  in  the  total  sherds  of  Blue-gray  type  is  more  interesting.  It  is  higher  in  the 
first  three  cuts  of  Test  D (20  to  40%)  than  in  the  remaining  cuts  of  the  test  ( i 2 to 
22%).  'Fhere  is  little  change  in  ratio  in  the  four  lowest  cuts  of  I'est  \d,  but  it  is  of 
erratic  occurrence  in  the  uppermost  cuts  of  the  test,  jumping  from  13  to  <(4%.  d'he 
Pecos  tests,  which  contain  what  seems  to  be  only  a slight  holdover  of  untempered 
Blue-gray,  show  the  highest  ratio  of  the  tuff-tempered  variety  (average  59%, 
maximum  81%).  The  abrupt  appearance  of  pumiceous  tuff  in  the  three  cuts  with  the 
largest  amount  of  tuff-tempered  Blue-gray  has  been  mentioned.  The  tuff  of  these 
sherds  has  the  characteristics  of  that  from  primary  deposits  of  the  main  formation, 
probably  the  Pajarito  Plateau.  I'he  reason  for  its  abrupt  appearance  and  high  pro- 
portion during  a relatively  short  period  may  be  due  to  changes  in  method  of  temper- 
ing in  the  tuff  area  or  to  the  establishment  of  trade  with  a new  group  of  villages. 
Analysis  of  pottery  from  the  Pajarito  Plateau  and  the  adjacent  region  should  throw 
some  light  on  the  question.  Much  of  the  very  hne-textured  tuff  of  Blue-gray  from 
l^'orked  Lightning  has  the  characteristics  of  material  from  the  secondary  valley 
deposits. 

d'he  Black-on-white  sites  of  the  Upper  Rio  Grande  area  differ  considerably  in 
proportion  of  the  tuff-tempered  subtype  of  Blue-gray.  Results  of  microscopic 
examination  of  sherds  from  a few  sites  give  some  indication  of  occurrences;* 

Pajarito  Plateau,  mesa  north  of  Water  Canon,  ( L.  .A.  i7i;7);- 

100  sherds-  100%  tuff-tempered. 

d'esuque  \"alley,  E2  niile  north  of  Camel  Rock,  (L.  A.  382); 

100  sherds — 26%  tuff-tempered. 

Pueblo  .Alamo,  10  miles  southeast  of  Santa  he,  1 L.  .A.  8); 

Buildings  I,  11,  and  111;  45  sherds — 31%  tuff-tempered. 

Building  1\’;  33  sherds — 42.5%  tuff-tempered. 

.Arroyo  Hondo,  (L.  .A.  12); 

Buildings  1,  11  and  111;  40  sherds — 50%  tuff-tempered  (35%  coarse  tuff). 

Room  \’II;  34  sherds — 67%  tuff. 

Room  \’lll;  45  sherds — 62%  tuff-tempered. 

San  Cristobal,  ( L.  .A.  80) 

Refuse  B,  Cut  9;  36  sherds — 4%  tuff-tempered. 

' .Sherds  from  Pueblo  .Alamo,  .Arroyo  Hondo,  and  San  Cristobal  are  from  the  excavations  of  X.  C. 
Nelson  and  were  examined  through  his  courtesy  and  that  of  the  .American  Museum  of  Natural  History. 

^ Site  number  of  the  .Archaeological  Survey  of  the  Laboratory  of  .Anthropology. 
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Turt-tenipered  pottery  was,  therefore,  ejuite  generally  distributed.  Some  turf 
might  be  expected  to  occur  naturally  in  the  clays  and  sands  of  the  Pajarito  Plateau 
and  its  introduction  in  the  pottery  would  then  have  been  unintentional.  Hut  exam- 
ination ot  these  materials  shows  conclusively  that  such  was  not  the  case;  turf  was 
not  found  in  the  clays -examined,  while  the  stream  sands  differed  entirely  from  the 
non-plastic  material  of  the  pottery  in  amount  of  mineral  matter  and  the  kind  of  turf 
which  they  contained.  The  use  of  turf  for  temper,  therefore,  was  evidently  a well 
established  custom.  It  is  curious  to  find  that  the  proportion  of  tuff-tempered  sherds 
is  apparently  no  larger  in  the  Tesuque  Valley  site,  within  a quarter  of  a mile  of  turf' 
beds,  than  in  sites  south  of  Santa  Fe,  twenty  miles  or  so  from  deposits.  It  is  possible 
that  the  turf-tempered  and  untempered  pottery  of  the  Tesuque  site  are  from  differ- 
ent periods,  rather  than  that  the  two  kinds  were  made  contemporaneously  or  that 
one  was  obtained  in  trade.  The  large  amount  of  untempered  pottery  in  this  site 
suggests  the  possibility  that  a portion  of  the  Pecos  untempered  Blue-gray  may  have 
been  trade  ware  also,  but  a more  detailed  knowledge  of  the  Rio  Grande  area  is 
necessary  before  comparisons  can  be  made. 

d'he  majonty  of  sherd-tempered  specimens  from  the  earlier  deposits  at  Forked 
Lightning  (Test  D,  Cuts  4 to  7 — see  (iraph  \'l  1 ) are  distinctly  related  to  Blue-gray 
in  clav  base  and  finish.  This  conclusion  is  further  borne  out  by  absence  of  this 
particular  kind  of  sherd-tempered  pottery  in  the  material  from  Galisteo  Basin  sites, 
while  1 2%  was  found  in  the  Tesuque  site.  This  pottery  mav  represent  a transitional 
stage  between  a Chaco-like  type  and  Blue-gray.  Small  sites  containing  pottery  simi- 
lar in  surface  characteristics  to  Chaco  Pueblo  1 1 are  known  in  the  area.  The  potterv 
has  a light  gray  or  whitish,  fine,  sherd-tempered  paste  and  is  decorated  with  mineral 
paint.  I he  ware  is  thin  and  well  smoothed  and  the  black  or  brown  mineral  paint  is 
readilv  distinguished  from  an  organic  paint  by  “ bodv,”  or  relief  and  the  fact  that  it 
has  a uniformly  dull  or  matte  surface  in  contrast  to  the  sheen  of  the  organic  paint 
when  it  is  applied  on  a polished  surface.'  Pottery  from  two  sites  on  the  Pajarito 
Plateau,  south  rim  of  the  Rito  de  los  F'rijoles,  suggests  a transition  from  the  sherd- 
tempered  to  the  turf-tempered  or  untempered  pastes  of  Blue-gray.  Sherds  from  the 
first  site,  miles  east  by  trail  from  h'rijolito,  were  entirely  of  the  former  type; 
those  from  the  second  site,  V2  niile  east  by  trail  from  Frijolito,  included  some  of  the 
Chaco-like  type,  but  were  mostly  decorated  with  organic  paint  and  included  ex- 
amples of  sherd-tempered  and  untempered  pastes,  though  the  majority  were  turf- 
tempered.  It  would  seem  that  organic  paint  was  substituted  for  mineral  paint  before 
it  was  found  that  the  labor  of  granding  sherds  for  temper  was  unnecessary,  and  there 
mav  hav'e  been  several  successive  changes  in  the  kind  of  tempering  material  selected, 
or  possibly  there  was  a short  experimental  period,  or  adoption  of  distinct  classes  of 
temper  in  different  parts  of  the  region.  These  are  problems  to  be  worked  out  in  the 
detailed  study  of  this  area.  The  important  fact  at  present  is  the  occurrence  at 
l-'orked  Lightning  of  the  sherd-tempered  subtvpe  of  Blue-gray,  which  should  mater- 
iallv  assist  in  correlating  the  occupation  of  the  site  with  the  main  area.  The  presence 

' The  paint  of  .several  ot  the  Chaco-like  sherds  from  Forked  Lightning  was  tested  microcheniically. 
It  gave  a strong  reaction  tor  iron  hut  none  tor  manganese. 
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in  Test  I)  of  the  abov'e-mentioned  sherds  of  the  Chaco-like  type,  havdng  sherd  temper 
and  mineral  pigment,  is  likewise  significant  (see  Graph  VH).  There  also  occurred 
occasional  sherds  of  Chupadero  Black-on-white,*  a type  which  represents  the  sur- 
viv'al  in  the  general  Rio  Grande  area  of  the  use  of  mineral  paint  and  is  also  related 
to  the  Chaco-like  type  by  its  sherd-tempered  paste.  Chupadero  sherds  occurred  in 
Cuts  5,  4,  2,  and  i of  Test  D;  and  Cuts  6 and  4 of  Test  M,  their  ratio  to  total  Black- 
on-white  sherds  varying  from  0.5  to  2.0%.  The  type  was  not  found  in  deposits  later 
than  Cut  4 of  "Best  \T. 

l-*ecos  Crackle  is  the  principal  Black-on-white  type  found  in  the  sites  of  the 
Galisteo  Basin  and  this  area  can  be  regarded  as  its  immediate  place  of  origin  or 
source  of  influence.-  The  same  problems  suggested  in  the  discussion  of  Blue-gray 
must  be  considered  in  the  final  analysis  of  Crackle.  Were  Pecos  potters  slavishly 
following  the  same  standards  as  their  neighbors  to  the  west  or  were  they  obtaining 
from  them  by  trade  a large  amount  of  pottery?  Sherd  temper  generally  offers  little 
encouragement  to  analysis  for  the  purpose  of  locating  the  source  of  material.  But 
some  Crackle  sherds  are  a notable  exception,  d'he  sherd  temper  in  these  specimens 
of  Crackle  is  clearly  from  cooking-pots,  for  the  sherd  fragments  are  not  only  black- 
ened, but  contain  mineral  inclusions  far  coarser  than  those  in  any  contemporary 
Black-on-white  ware  (hg.  ^05,  c).  A close  examination  of  these  reveals  the  kind  of 
culinary  sherds  which  the  potters  ground  for  temper.  The  mineral  inclusions  in  these 
sherd  fragments  are  not  sand,  as  would  be  expected,  but  porphyritic  rock  of  inter- 
mediate composition.  Culinary  sherds  from  several  sites  in  the  Crackle  area  were 
examined;  rock  temper  was  found  in  sherds  from  a site  on  Arroyo  Cuervo  (L.  A. 
g{;9)  (volcanic  breccia  from  the  vicinity);  and  from  Pueblo  Blanco  (L.  .A.  40) 
(porphyry  from  Cerro  Pelon).  .All  culinary  sherds  of  Cuts  10  and  9,  from  Nelson’s 
Refuse  B at  San  Cristobal,  were  rock-tempered  and  also  a third  of  those  in  Cut  8, 
which  just  precedes  the  abrupt  decline  of  Black-on-white  in  this  test.  The  remainder 
of  the  culinary  sherds  in  this  test  and  in  the  later  strata  of  Glaze  times  were  sand- 
tempered.  I'he  use  of  rock  temper  for  culinary  pottery,  therefore,  seems  to  have  been 
an  established  custom  in  this  area  at  the  height  of  the  Black-on-white  period.  I'he 
culinary  ware  of  Pecos  on  the  other  hand  was  not  rock-tempered,  the  rare  sherds 
(a  fraction  of  one  per  cent  of  total  culinary  in  all  except  one  cut)  being  evidently 
intrusive  from  the  (jalisteo.  Pecos  potters  would  hardly  have  gone  twenty  miles  or 
more  to  the  villages  of  the  Galisteo  for  sherds  to  grind  for  tempering  material  when 
they  were  abundant  on  their  own  refuse  heaps,  and  therefore  Crackle  vessels  with 
rock-tempered  culinary  sherd  temper  were  undoubtedly  made  in  the  Galisteo  sites 

' Mera,  1931. 

^ The  original  sources  of  influence  which  stimulated  the  development  of  these  types  is  outside  the 
scope  of  the  present  paper.  However,  Crackle  has  technological  features  in  common  with  northern  San 
Juan  Black-on-white  which  bear  out  the  resemblance  stressed  bv  .Mr.  .Amsden  (\'ol.  I,  p.  71).  Hut 
though  the  Galisteo  development  may  well  represent  a San  Juan  influence,  it  is  improbable  that  the 
contact  was  by  way  of  the  Chama  \'alley  as  suggested  bv  Mr.  .Amsden,  tor  Crackle  type  is  absent  or 
exceedingly  rare  in  sites  of  the  Chama  and  the  Rio  Grande  north  of  Santa  Fe.  Mr.  .Amsden’s  hypothesis 
that  a Blue-gray  hard  paste  ware  was  introduced  from  the  northern  .San  Juan  and  merged  into  the  soft- 
paste  ware  ol.  I,  p.  70)  is  difficult  to  understand  in  \dew  of  the  tact  that  the  hard-paste  type  does  not 
become  abundant  until  comparatively  late  in  Black-on-white  times. 
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and  reached  Pecos  by  trade.  While  it  is  prov'en  that  some  ot  the  Pecos  Crackle 
pottery  is  intrusive,  the  volume  ot  trade  cannot  be  calculated  without  petrographic 
analysis  ol  stratigraphic  material,  tor  the  inclusions  in  fragments  of  sherd  temper  can 
be  identified  onlv  in  thin  section.  E.xamination  with  the  binocular  microscope  rev^eals 
the  firoportion  ot  Crackle  containing  culinary  sherd  temper  (approximately  <^o% 
in  the  period  when  the  type  w^as  at  its  height)  and  all  ot  these  would  hav^e  to  be 
sectioned.  T he  thought  naturally  occurs  that  the  whitish  paste,  hard  slip  specimens 
may  all  be  intrusive,  especially  as  this  paste  has  the  properties  characteristic  of  the 
clays  ot  the  Galisteo  tormations,  and  that  the  soft  slip,  more  friable  paste  specimens 
are  the  results  ot  the  efforts  ot  Pecos  potters.  The  tormer  tvpe  is  more  numerous  in 
the  lowest  level  at  Pecos.  A high  percentage  ot  intrusive  potterv  might  be  expected 
in  this  lev'el  since  at  the  time  the  energies  ot  the  people  were  centered  in  the  estab- 
lishment ot  the  new'  settlement.  Stratigraphic  material  trom  the  Galisteo  sites  will 
be  important  in  the  final  solution  ot  this  problem. 

Biscuitoid,  a tuff-tempered  type,  appears  to  be  a specialization  ot  Blue-gray 
and  may  also  be  intrusive  at  Pecos.  The  reasons  advanced  tor  the  theorv  ot  im- 
portation ot  tuff-tempered  Blue-grav  also  apply  in  this  case.  The  possible  relation 
ot  Biscuitoid  to  Biscuit  ware  is  considered  in  the  dicsussion  ot  the  latter  type  (see 
P-497)- 

Rowe  Black-on-white  stands  out  from  all  other  tvpes  ot  the  period  as  the  one 
distinct  development  ot  the  Pecos  region.  Both  material  and  distribution  support 
this  conclusion.^  The  custom  ot  slipping  the  exteriors  ot  bowls  may  have  been  sug- 
gested by  Crackle  which  was  dominant  when  Rowe  was  first  made;  the  clay  is  ot 
the  same  class  as  that  used  in  Blue-gray  and  the  addition  of  siltstone  temper  may 
have  been  an  innovation  ot  the  Pecos  potters,  at  least  it  later  became  an  established 
custom.  The  derivation  ot  the  flare  rim  ot  bowls  is  not  clear,  tor  flare  rims  are  found, 
although  verv  rarely,  in  all  three  ot  the  Black-on-white  types  ot  the  area.  Perhaps 
this  characteristic  ot  torm,  or  rather  the  trequent  resort  to  it,  also  originated  with  the 
Pecos  potters. 

\ iewed  in  its  chronological  sequence  the  Black-on-w  hite  w'are  show's  in  early 
h'orked  Lightning  times  the  complete  dominance  ot  the  Rio  Grande  area  with  the 
contemporaneous  occurrence  ot  three  varieties  ot  the  same  type,  one  ot  which  may 
be  transitional  from  an  earlier  tvpe.  Then  by  middle  Forked  Lightning  times  the 
influence  ot  the  (jalisteo  became  as  strong  as  that  ot  the  Rio  Grande  and  almost 
completely  superseded  it  during  the  early  occupation  ot  Pecos.  Finally  as  the  Galis- 
teo influence  in  turn  declined,  modihed  types  trom  the  Rio  Grande  came  in  and  the 
Pecos  potters  themselves  produced  a distinct,  if  short-lived,  type  ot  their  own.  It  is 
beyond  question  that  a good  deal  ot  pottery  was  obtained  in  trade  trom  both  areas 
throughout  the  Black-on-white  period  and  at  the  same  time  both  ot  the  principal 
types,  Blue-grav  and  Crackle,  were  probably  copied  at  Pecos  with  local  material. 
It  is  also  possible  that  clans  trom  the  Galisteo  and  the  Rio  Grande  joined  Pecos  at 

' The  Laboratorv  of  .Anthropology’s  archaeological  survey  material  trom  Black-on-white  sites  ot 
the  L pper  Rio  Grande  was  examined  and  the  type  found  in  Dick’s  Ruin  (L.  .A.  276)  one  mile  below 
Tex  .Austin’s  Ranch  on  the  west  side  ot  the  Pecos  River  and  on  a site  near  La  Cueva  (L.  .A.  67),  but 
was  absent  trom  the  ruins  in  the  Galisteo  Basin  and  the  Santa  Fe  region. 
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various  times  and  continued  to  practice  their  particular  arts  as  best  they  could 
with  new  materials. 


BISCUIT  WARE 

BISCCIT  A 

Megascof’ic  observations.  Biscuit  A paste  appears  homogeneous  and  open 
in  texture;  few  inclusions  are  \dsible  to  the  unaided  eye.  The  fracture  is  typically 
straight  and  at  right  angles  to  the  vessel  surface.  W’hite  flecks  (tuff)  and  occasionally 
transparent  grains  (quartz  or  sanadine)  and  plates  of  mica  can  be  detected  with  a 
lo-power  hand  lens.  I’he  presence  of  tuff  in  Biscuit  paste  has  long  been  suspected 
because  of  the  physical  properties  of  the  ware  and  its  geographic  distribution.  Fhe 
tact  that  tufl  has  not  hitherto  been  identified,  therefore,  illustrates  the  inadequacy 
of  megascopic  observations. 

Temi’ER.  .All  Biscuit  .A  sherds  examined  were  tuff-tempered.  No  distinct  or 
consistent  variations  in  texture  of  tuff  or  in  mineral  inclusions  were  discovered.  In 
some  sherds  flowage  Hakes  and  fine  pumiceous  particles  are  prominent,  while  in 
others  stubby  rods  and  forked  forms  from  bubble  rims  are  most  conspicuous,  but 
often  these  various  textures  are  associated  in  the  same  specimen  and  they  appear  to 
grade  into  one  another.  The  refractive  index  of  the  tuH' is  1.505. 

Mineral  grains  are  scarce  compared  with  the  tuff,  but  quartz  and  feldspars  are 
always  present.  The  feldspars,  which  include  sanadine  and  acid  plagioclase,  are 
clear  and  unaltered.  Occasional  rims  of  glass  surrounding  these  mineral  grains  prove 
that  they  are  phenocrysts  from  the  tuff.  Other  minerals  occur  sparsely,  the  most 
common  being  biotite,  hornblende  (brown  or  blue-green),  calcite,  augite  and  zircon, 
but  no  one  of  these  was  found  in  every  section.  In  less  than  half  of  the  sections  there 
were  small  Hakes  of  muscovite,  or  a pale  green  mica,  and  minute  grains  of  magnetite, 
apatite,  enstatite,  epidote,  zoisite  and  garnet.  Some  sections  contained  as  few  as 
two  minerals,  in  addition  to  feldspar  and  quartz,  generally  hornblende  or  biotite,  and 
calcite,  while  in  others  eight  or  nine  minerals  were  found.  But  no  consistent  varia- 
tions in  mineralogical  composition  were  discovered.  Stray  fragments  of  crypto- 
crystalline rock  and  basalt  are  sometimes  present. 

Iexture.  The  majority  of  tuff  Hakes  are  between  0.08  and  0.16  mm.  in 
diameter  and  the  largest  particles  in  the  coarsest-textured  sherds  are  0.64  mm.; 
in  the  Hnest-textured  sherds  they  are  0.16  mm.,  and  the  largest  m all  sections  ex- 
amined averaged  0.50  mm.  The  majoritv  of  quartz  and  feldspar  grains  hav'e  the 
same  range  in  size  as  the  tuff  Hakes.  Most  accessory  minerals  are  between  o.oq  and 
0.08  mm.  in  diameter. 

1 he  volume  of  tuH  temper  cannot  be  determined  by  micrometric  methods,  or 
chemical  separation.  Judging  from  the  appearance  of  the  paste  in  thin  section, 
Biscuit  ware  contains  considerablv  more  tuff  than  the  majority  of  tuff-tempered 
Black-on-white  specimens  and  there  is  less  variation  in  the  ratio  of  temper  to  clay. 

Clay  is  tan  or  light  brown  in  transmitted  light,  under  crossed  nicols  moderately 
birefringent,  occasionally  strongly  birefringent  or  isotropic.  The  pastes  with  bright- 
est birefringence  lack  the  dehnite  orientation  of  clay  particles  noted  m Biscuitoid. 
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THE  POSTER  V OK  PECOS 


I'he  retractive  index  is  relatively  unitorni  and  low  1.524  '-S.P  majority 

ot  sherds,  1.505  to  1.495  whitish  paste. 

Physical  properties.  Color  includes  grays-  15"'"!  to  h (Mouse  Cirays),  and 
grayed  tints  of  orange-yellow-  17"'!)  ( Avellaneous),  (Tilleul-Huff ), 

(Pale  Drab-Gray)  and  occasionally  tints  paler  than  17'"!.  The  tints  ot  17"'  and 
are  tound  in  trom  20  to  50%  ot  the  sherds;  the  remaining  sherds  are  various 
intensities  ot  1 1;'"".  Core-margin  variations  appear  in  10  to  25%  of  the  sherds; 
occasionally  the  outer  zone  of  the  vessel  wall  is  darker  than  the  inner.  Cores,  either 
wide  or  narrow,  are  15'""  to  \C""\  and  margins,  and  ly'^f,  rarely 

paler.  In  many  pastes  having  these  color  variations,  there  are  no  distinct  zones  but 
rather  a very  gradual  blending  ot  colors.  Oxidized  at  850°  C.  for  50  minutes  the  color 
becomes  1 1 'b  (Apricot  Buft),  17'b  (Ochraceous-Salmon),  or  13'^  (Orange-Cinna- 
mon). Kehred  to  1 200°  C.  the  color  is  either  i ~j""  ( Drab),  21  ""b  to  d (Eight  Grayish 
Olive  to  Smoke  Gray),  or  7'm  (Liver  Brown).  Hardness.  Slightly  over  3,  very  rarely 
4.  I'nslipped  exterior  surtaces  have  the  same  hardness  as  the  paste.  Rehred  to  i 200° 
C.  the  paste  becomes  7+  in  hardness.  Modulus  of  Rupture.  Average-  1 19  kg.  per 
SC],  cm.;  range  -92  to  155.  Strength  of  J^essel  llddls.  .Average — 45  kg.  per  2.5  cm.; 
range-  33  to  68.  Apparent  Porosity.  Average — 36.6%;  range — 31.8  to  40.4%.  Re- 
hreci  to  1200°  C.;  .Average--6.5%;  decrease — 82.2%. 

Slip.  Khe  majority  of  shercis  are  slipped  on  the  interior  but  a few  are  un- 
slipped, though  indistinguishable  in  surface  texture.  Color  is  typically  i7""f  (Pale 
Drab-(jray)  or  paler  and  slightly  more  grayed  than  i (I'illeul-Buff ),  occasionally 
i7'"d  ( \dnaceous-Buff ).  Rehred  to  1200°  C.  -2i'"b  or  d ( Deep  Olive-Buff  or  Olive- 
Buff).  Hardness.  3.  Rehred  to  1200°  C.  it  is  increased  to  7 + , and  the  surface  be- 
comes hnely  vesicular.  'Thickness . 0.02  to  0.03  mm.  Fi)iish  a>id  H ear.  Slip)s  are  very 
well  smoothed  with  horizontal  strokes.  No  roughness  or  grittiness  can  be  felt  but 
surfaces  are  not  lustrous.  Crazing  or  peeling  is  exceptionally  rare  anci  where  subject 
to  abrasion  paste  as  well  as  slip  is  worn.  Optical  Properties  are  the  same  as  those  of 
the  paste. 

l^AiNT  is  organic.  Color.  Dusky  Neutral  (fray,  w,  or  more  nearly  black,  oc- 
casionally Dark  Neutral  (iray,  <(’,  or  Deep  Neutral  (fray,  i.  Surfaces  have  the  same 
texture  as  the  slip  but  appear  somewhat  more  lustrous.  Thin  sections  show  that  the 
paint  penetrated  c^ne-third  to  one-half  the  deptth  of  the  slip.  There  is  no  evidence  of 
the  paint  having  caused  the  slip  to  craze. 

I'd  RING.  Calcite  is  present  in  66%  of  the  shercis  thin-sectioned,  inciicating  that 
the  temperature  range  was  low.  d'he  paste  of  20%  of  the  specimens  examined  has 
bright  birefringence  which  is  unaffected  by  rehring  to  850°  but  destroyed  at  900°  C. 

d'he  predcjminating  gray  pastes  when  compared  with  the  relatively  clear  orange- 
yellows  obtained  upon  rehring  show  that  bring  treatment  was  seldom  such  as  to 
fully  oxidize  the  paste. 

HI. SC  PIT  B 


Megascopic  observations,  d'he  paste  of  Biscuit  B is  indistinguishable  in 
texture  from  that  of  Biscuit  .A,  and  the  principal  cEfference  between  the  two  types  is 
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in  color  ran2;e.  The  grayed  tones  of  orange  yellow-orange  and  yellow-orange  are 
much  more  frequent  and  clearer  in  Biscuit  B than  in  Biscuit  A. 

1’emper  is  entirely  tuff  having  the  same  textures  and  intergradations  of  texture 
as  found  in  Biscuit  A.  Mineral  inclusions  are  always  sparse  and  sherds  vary  con- 
siderably in  the  number  and  variety  of  accessory  minerals.  Fhe  common  accessories 
are  the  same  as  those  in  Biscuit  A,  but  apatite,  epidote  and  enstatite  were  not  found, 
while  zoisite  and  titanite  occurred  in  several  sections.  Pastes  containing  numerous 
flakes  of  biotite  are  more  common  than  in  Biscuit  .A.  Biotite  and  muscovite  are 
rarely  found  in  the  same  section.  Dark-hrown  earthy  particles,  rare  in  Biscuit  .A, 
occur  in  nearlv  one-third  of  a group  of  twenty-one  Biscuit  B sherds  found  in  general 
digging.  ITe  particles  vary  from  0.04  to  0.08  mm.  in  diameter  and  appear  to  have 
been  introduced  with  the  tuff  as  they  sometimes  fill  the  gas  bubbles. 

Texture.  The  average  size  of  tuff  particles,  0.08  to  0.16  mm.  in  diameter,  is 
the  same  as  in  Biscuit  .A,  but  the  coarsest  fragments,  0.32  mm.  in  diameter,  are 
half  the  size  of  the  largest  particles  in  Biscuit  .A.  Mineral  grains,  average — 0.09  mm., 
maximum — 0.48mm.  in  diameter,  are  slightly  finer  than  in  Biscuit  .A. 

Clay  is  tan  or  light  brown  in  transmitted  light,  generally  brightly  birefringent, 
but  clay  particles  are  seldom  noticeably  oriented.  Refractive  index  is  variable, 
1.523  or  i.i;36  in  the  majoritv  of  pastes,  occasionally,  1.516;  the  whitish  paste  is 
1.505. 

Physical  properites.  Color,  d'he  clearest  colors  are  13'T  (\'inaceous-Cin- 
namon)  and  i (Pinkish  Cinnamon),  which  grade  into  I7"'b  (.Avellaneous)  and 
i/'"d  (Vinaceous-Buff)  respectively.  .Approximately  half  of  a group  of  30  sherds 
obtained  from  general  digging  and  54%  of  the  sherds  from  Cut  7,  Test  XXI,  are  of 
these  colors,  which  are  distinctive  and  much  more  common  in  late  than  in  early 
Biscuit  B.  .Approximately  one-hfth  of  the  sherds  have  core-margin  variations, 
usually  15'""  cores  and  \~]""{  (Pale  Drab-Gray)  margins.  Sherds  entirely  \ C""  to 
\C""d  are  not  uncommon  in  early  Biscuit  B.  The  whitish  paste  is  rare.  Oxidized 
at  850°  C.  for  30  minutes  the  paste  becomes  i I'b  (Apricot  Buff),  13'b  (Ochraceous- 
Salmon),  or  13"  (Orange-Cinnamon);  rehred  to  1200°  C.  the  color  becomes  either 
17""  ( Drab),  2 1 ""h  to  d ( Fight  Grayish  Olive  to  Smoke  Gray), or  7'm  ( I .iver  Brown ). 
Hardtiess.  Xo  paste  harder  than  4 or  softer  than  3 was  found,  but  the  majority  are 
nearer  3 than  4.  Rehred  to  1200°  C. — 7 + . Modulus  of  Rupture.  .Average — 106  kg. 
per  sq.  cm.;  range — 82  to  126.  Strength  of  Vessel  U alls.  .Average — 39  kg.  per  2.;; 
cm.;  range — 18  to  <[7.  Apparent  Porositv.  .Average — 38.0%;  range — 31.9  to  41.9%. 
Rehred  to  1 200°  C. : .Average — 7.5%;  decrease — 80.3%.  The  original  porosity  of  a few 
sherds  of  known  chronological  position  was  also  tested  with  the  following  results: 
6 early  sherds — 37. 4%;  4 late  sherds — 36.0%;  3 Sankawi  Black-on-cream  sherds — 
34.2%.  'Fhese  variations  seem  to  indicate  a decrease  in  porosity  towards  the  end  of 
the  period,  but  more  sherds  should  be  tested  to  establish  a difference. 

.Slip.  'Fhe  majority  of  sherds  are  slipped  on  both  interior  and  exterior  but  a 
few  are  unslipped.  In  thin  section  the  marginal  part  of  these  appears  darker  and 
more  dense  than  the  remainder  of  the  paste  but  there  is  no  sharp  line  of  demarkation 
and  the  tuff  particles  are  equally  abundant  at  the  surface  and  in  the  paste.  These 
unslipped  specimens  can  sometimes  be  recognized  megascopicallv  by  the  scintillation 
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from  innumerable  minute  points  which  superhciallv  sugijest  v^erv  line  abundant  mica 
Hakes  but  which  upon  microscopic  examination  are  found  to  be  classy  plates  of  tuff. 
Three  sherds  of  this  kind  were  found  in  a representative  group  of  33  Biscuit  B 
sherds  from  Pecos.  Slipped  and  unslipped  sherds  are  indistinsuishable  in  surface 
texture.  S/ip  color.  2,i'"'f  (Pale  Smoke  Gray),  K"'"d  to  f (Pale  to  Pallid  Mouse 
Gray)  and  I7"'d  to  f ( \hnaceous-Buff  to  Tilleul-Buff ).  As  in  the  paste,  the  less 
modihed  colors  are  more  common  among  sherds  from  late  than  from  early  levels. 
Oxidized  at  8^;o°  C.  for  30  minutes.  I7"'r  (Tilleul-Buff),  i>"d  (Light  Pinkish  Cin- 
namon). Refired  to  i2co°  C.  21  "'d  to  f,  lOlive-Buff  to  Pale  Olive-Buff).  Hardness. 
3 to  4.;.  Refired  to  i 2co°  C.  7 + . Becomes  Hnely  vesicular.  Thickness.  0.05  too.14 
mm.  Finish  and  ivear.  Uniformly  very  smooth  but  without  luster.  Approximately 
one-quarter  of  the  slips  are  hnelv  crazed.  Occasionally  worn,  particularly  on  the 
interior.  Optical  Properties.  The  same  as  those  of  the  paste. 

Paixt  is  organic.  Color.  Typically  Dusky  Neutral  Gray,  rarely  lighter;  on  the 
white  paste  \p""'\  ' Deep  Mouse  Ciray). 

Firing.  Calcite  was  found  in  7 of  the  17  sherds  thin  sectioned  and  i 2 of  these 
had  distinctly  birefringent  pastes. 

Paste  colors  indicate  that  bring  treatment  became  more  fully  oxidizing  as  the 
period  advanced. 


IXTERPRKTATIOX  OF  TECHNOLOGICAL  DATA 

Biscuit  is  technically,  as  well  as  stylistically,  one  of  the  most  distinctive  of 
Upper  Rio  Grande  wares.  It  is  highly  standardized  in  workmanship,  form,  and  de- 
sign and  is  dehnitely  restricted  in  geographic  distribution.  It  appears  from  surface 
evidence  to  have  been  the  only  painted  ware  of  its  period  in  certain  large  sites  in  the 
Chama  drainage  and  on  the  northern  part  of  the  Paiarito  Plateau,  but  at  Pecos  it 
was  always  a minor  ware.^  Biscuit  belongs  to  a totally  different  ceramic  category 
from  Glaze,  the  principal  contemporaneous  decorated  ware,  for  it  is  unrelated  in 
style  and  made  from  a distinct  class  of  materials.  Nevertheless,  the  Biscuit  ware 
found  at  Pecos  has  hitherto  been  considered  the  work  of  local  potters.  The  fact  that 
its  origin  has  not  been  questioned  is  perhaps  explained  by  the  basis  upon  which 
intrusive  pottery  is  generally  recognized.  The  chief  criteria  to  date  of  trade  ware 
have  been  percentage  of  occurrence  and  distance  from  center  of  distribution.  M hen, 
for  example,  sherds  of  a Little  Colorado  type  are  found  at  Pecos  in  numbers  amount- 
ing to  a fraction  of  one  per  cent,  there  is  no  question  regarding  their  foreign  deriva- 
tion. Knowing  that  pottery  was  obtained  from  such  remote  regions,  we  may  reason- 
ably suppose  that  there  was  also  exchange  between  neighboring  pueblos,  yet  the 
distribution  and  the  amount  of  such  pottery  may  give  no  evidence  of  its  origin. 
The  technological  investigation,  however,  has  shown  that  materials  may  furnish 
definite  clues  to  the  provenience  of  pottery  even  within  small  areas,  for  clays,  tem- 
pers and  pigments  can  be  identified  with  a high  degree  of  accuracy  by  petrographic 

* Dr.  Kidder  (Vol.  I,  p.  i ^7)  has  shown  that,  with  the  exception  ot  the  strata  in  which  the  wares 
first  appear,  the  ratio  of  i t-2oG  Biscuit  to  8o-8t9c  Glaze  is  relatively  constant  in  all  refuse  examined. 
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and  chemical  methods  and  their  geographic  occurrence  determined  within  narrow 
limits  by  geological  held  work.  But  the  discovery  that  one  or  more  ot  the  substances 
used  in  making  a vessel  came  Irom  a distant  source  does  not  constitute  prool  that 
the  vessel  was  intrusive,  lor  raw  material  may  also  have  been  imported.  The  tech- 
nological evidence  must,  therefore,  be  interpreted  in  the  light  ot  our  entire  knowl- 
edge ot  cultural  development,  contacts  and  distributions.  The  problem  would  be 
solved  directly  by  discovering,  in  the  course  ot  excavations,  caches  ot  imported  raw 
materials,  but  these  untortunately  are  rarely  tound.  However,  the  status  of  ceramic 
advancement,  the  number  ot  toreign  materials  identihed  in  a single  typ>e,  the  associa- 
tion of  local  and  imported  materials,  the  standardization  ot  a type,  and  the  degree 
ot  similaritv  in  composition  and  workmanship  between  the  questionable  type  and 
contemporaneous  wares  are  all  signihcant. 

\’arious  kinds  of  temper,  which  do  not  occur  in  the  immediate  vicinity  of 
Pecos,  have  been  tound  in  the  Black-on-white  types  of  this  site  and  serve  as  evidence 
ot  trade.  The  temper  itselt  is  sometimes  ot  such  a nature  as  to  leave  no  doubt  that 
the  finished  vessel  rather  than  the  raw  material  was  imported,  for  the  same  class  of 
material  was  abundant  at  Pecos  and  could  be  distinguished  trom  that  in  the  pottery 
only  by  the  petrographer;  such  for  example  is  the  potsherd  temper  ot  Galisteo  origin 
in  Crackle  Black-on-white.  Tuff  temper  in  a variety  ot  Blue-gray  has  tentatively 
been  regarded  as  evidence  ot  barter  tor  vessels,  because  a variety  identical  in  out- 
ward appearance  was  made  trom  local  material  and  because  there  is  no  indication 
ot  the  high  ceramic  standard  which  would  be  expected  were  materials  sought  at 
great  distances.  Biscuit  ware  was  always  tuft-tempered  and  much  of  it  contains  a 
highly  vesicular  pumiceous  tufl  which  must  have  come  trom  the  main  tormation 
rather  than  trom  the  finely  sorted  secondary  deposits  in  the  Santa  Fe  marls  ot  the 
valley,  which  were  considerablv  nearer  Pecos  and  known  to  potters  ot  the  Black-on- 
white  period.  Biscuit  was  also  made  from  an  unusual  kind  ot  clay  having  distinct 
optical  properties  and  firing  behavior  which  tacilitate  comparison  and  show  con- 
clusively that  it  does  not  occur  in  the  sedimentary  tormations  ot  the  Pecos  region. 
•Accordingly,  neither  slip,  body  clay,  or  temper  could  have  been  obtained  within  a 
convenient  distance.  The  probability  that  Pecos  potters  would  have  gone  torty  to 
htty  miles  to  obtain  pottery  clay  with  which  to  make  technically  interior  bowls  is 
very  slight,  and  the  distinctive  style  ot  the  ware,  together  with  its  limited  distribu- 
tion and  high  concentration  in  the  area  where  its  type  ot  clay  and  temper  are  tound, 
throw  the  balance  of  evidence  stronglv  in  favor  of  the  trade  explanation. 

Biscuit  is  unique  among  the  pottery  tvpes  ot  the  Southwest,  d'he  physical 
properties  ot  the  ware  are  quite  as  distinctive  and  unusual  as  its  highly  standardized 
vessel  torm  and  style  ot  design.  The  paste  is  extremely  porous,  seems  light  in  weight, 
and  has  a distinct  color  range.  Sherds  fired  to  1200°  C.  are  completely  vitrified  and 
many  change  to  a rare  drab  color.  One  ot  the  principal  and  most  interesting  tech- 
nological problems  in  connection  with  Biscuit  is  to  explain  these  peculiar  properties. 
\^  hat  makes  the  paste  so  light  and  porous?  Is  it  the  kind  ot  tempering  material,  the 
quality  of  the  clay,  the  method  of  bring,  or  a combination  of  all  three?  The  geo- 
graphic distribution  ot  Biscuit  approximately  coincides  with  the  area  in  which 
rhyolite  tufl  occurs  and  the  possibility  that  volcanic  ash  was  used  tor  temper  was 
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recognized  a number  ot  years  ago.'  Petrographic  analysis  has  proved  this  surmise 
correct,  tor  the  paste  is  invariably  tuft-tempered,  usually  more  heavily  than  Black- 
on-white  or  Modern  types  having  the  same  kind  ot  tempering  material.  Tuft',  which 
is  otten  vesicular  in  texture,  would  naturally  be  expected  to  increase  the  porosity  ot' 
the  paste.  But  experiments  have  shown  that  when  tuft'  temper  is  substituted  tor 
sand  temper,  porosity  is  not  increased  sufticiently  to  account  tor  the  peculiarities  of 
l^iscuit  ware."  .A  comparison  of  tuft'-tempered  wares  also  indicates  that  tuff  is  not 
the  chiet  cause  ot  high  porosity,  tor  some  specimens  ot  Black-on-white  ware,  which 
are  as  heavily  tempered  as  Biscuit  with  equallv  coarse  tuff,  are  not  excessively 
porous. 

Biscuit  difters  trom  all  other  wares  tound  at  Pecos  in  the  optical  properties  and 
thermal  behavior  ot  the  clay  base.  Low  retractive  index  and  marked  birefringence, 
which  is  lost  upon  reheating  to  900°  C.,  identitv  Biscuit  clay  with  the  montmoril- 
lonite  group  ot  clay  minerals  rather  than  the  kaolinite.  d'he  working  qualities  and 
thermal  behavior  ot  the  original  Biscuit  clay  would  be  most  directly  determined  by  a 
thorough  examination  of  the  clays  of  the  Biscuit  area.  .As  this  is  beyond  the  scope 
ot  the  present  study,  only  a cursory  survey  was  made,  which,  however,  may  suggest 
problems  tor  tuture  investigation.  In  the  course  of  this  reconnaissance  a peculiar 
class  ot  clays,  possessing  unusual  physical  properties,  was  tound  in  the  Biscuit  area. 
They  are  tormed  trom  the  decomposition  ot  volcanic  ash  and  are,  theretore,  classed 
as  bentonites.''  Evidence  of  their  origin  is  preserved  in  the  ash  texture  which  is 
discernable  in  thin  sections.  The  common  clay  mineral  ot  the  bentonites  is  mont- 
morillonite,  which  has  lower  retractive  indices  and  higher  biretringence  than  kaolin- 
ite and  related  minerals.  The  bentonites  are  highly  adsorptive  and  water  dropped 
on  a lump  is  cjuickly  soaked  up,  the  lump  swelling  to  several  times  its  original  size; 
consequently,  with  the  large  amount  ot  water  lost  m drying,  shrinkage  is  excessive 
and  cracking  unavoidable  without  considerable  tempering  material.  Bentonites  are 
usually  formed  trom  the  less  acid  glasses,  those  which  do  not  contain  a large  excess 
ot  silica,  and  in  the  Biscuit  area  occur  on  the  northern  side  ot  the  Jemez  crater 
where  the  andesitic  tufts  trom  the  first  eruption  are  tound.  .Material  has  been  ex- 
amined trom  the  valley  of  the  Rio  Oso,  \'allecitos  Creek,  and  Santa  Cruz  \'alley. 
These  bentonites  are  seemingly  unsuitable  for  pottery  making  because  of  insufficient 
cohesiv'eness  and  high  shrinkage.  It  is  probably  impossible  to  prove  conclusively 
that  bentonite  was  used  in  pottery  making,  because  the  delicate  ash  texture,  result- 
ing trom  the  replacement  ot  odd-shaped  tuft  flakes  by  clay,  would  be  destroyed 
when  the  paste  was  kneaded,  but  comparison  of  optical  properties  of  clays  fired 

' Nelson  (1916,  p.  169),  in  describing  Biscuit  paste,  states:  “The  composition  suggests  nothing  so 
much  as  ground-up  pumice  stone  or  volcanic  tufa,  a substance  which  is  so  very  abundant  in  the  Pajarito 
region  where  Biscuit  ware  is  most  plentiful.” 

^ It  was  found  by  experiment  that  the  apparent  porosity  ot  a paste  bred  to  850°  C.  is  no  greater 
when  tempered  with  fine-textured  tuff  trom  secondary  deposits  than  when  tempered  with  sand  or 
basalt  ot  the  same  grain  size.  .A  large  amount  ot  highlv  vesicular  tuff  may  affect  the  weight  ot  the  paste 
more  than  its  apparent  porositv,  tor  the  air  bubbles  in  the  glassv  tuff  are  largely  sealed  and  their  volume 
is,  therefore,  not  recorded  with  the  porosity  determination. 

^ Ross  ami  Kerr,  1931,  pp.  55-f>s-  Ross  and  .Shannon,  1926,  p.  77-96. 
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within  the  range  ot  temperatures  obtained  by  the  Pueblos,  together  with  general 
thermal  behavior,  gives  promise  of  showing  at  least  the  class  of  clays  used.  Certain 
sedimentary  clays  found  in  the  Biscuit  area  though  more  easily  worked  than  the 
true  bentonites  also  have  exceptionally  high  shrinkage  and  low  fusion  point.  The 
presence  of  montmorillonite,  which  is  not  limited  in  its  occurrence  to  the  bentonites, 
probably  gives  these  clays  their  characteristic  properties.  The  use  of  this  kind  of 
clay  would  seem  to  explain  many  of  the  peculiarities  of  Biscuit  paste.  Optical 
properties  and  thermal  behavior  are  in  agreement,  and  the  large  amount  of  temper 
which  is  typical  of  Biscuit  was  undoubtedly  used  because  the  clay  had  high  shrink- 
age.^ Even  the  thickness  of  the  ware  suggests  a clay  poor  in  working  quality,  for 
heavy  walls  become  necessary  when  clays  with  little  cohesiv^eness  are  used.  Whv 
should  these  potters  have  selected  such  a clay?  Was  it  the  only  kind  available  within 
convenient  distance  of  their  villages,  or  did  it  possess  some  advantage  which  counter- 
balanced its  poor  working  qualities?  .Although  careful  search  will  be  necessary  to 
determine  all  the  types  of  clay  found  in  this  area,  the  paste  of  culinary  ware  con- 
temporaneous with  Biscuit  and  of  the  Black-on-white  types  which  preceded  it 
indicates  that  other  clays  were  available,  though  how  conveniently  they  were 
located  with  respect  to  Biscuit  sites  has  not  yet  been  ascertained.  But  the  change 
from  Black-on-white  to  Biscuit  suggests  a deliberate  choice  of  bentonite-like  clav. 
This  clay  also  had  one  very  distinct  advantage  which  may  at  least  partially  explain 
its  use  by  Biscuit  potters.  When  painted  with  a vegetable  pigment  a strong  black 
could  be  produced;  in  fact  clays  of  this  class  are  the  only  ones  so  far  found  in  the 
L’pper  Rio  Grande  area  with  which  it  is  at  all  practicable  to  use  an  organic  pigment 
(see  p.  417).  The  fact  that  Biscuit  paint  is  exceptionally  and  very  uniformlv  dark 
and  decidedly  superior  to  that  of  any  Black-on-white  type  of  the  area,  is  another 


’ .Although  thin  sections  cleariv  show  that  Biscuit  was  heavily  tempered,  a satisfactory  method 
tor  the  exact  measurement  ot  the  v'olume  ot  temper  has  not  been  found.  Since  the  tuff  particles  are  not 
generally  equidimensional,  the  Rosiwal  method  ot  measuring  linear  intercepts  is  not  strictly  applicable; 
however,  it  flakes  were  not  forced  into  parallel  position,  the  micrometric  method  might  seem  to  offer  a 
means  ot  at  least  estimating  the  volume  of  temper.  .Accordingly,  the  Rosiwal  method  was  checked 
with  specially  prepared  test  pieces  containing  a known  volume  ot  tuff.  It  was  found  necessary  in  making 
the  counts  to  use  high  magnification  (360X),  tor  the  boundaries  ot  flakes  and  many  small  particles  are 
discerned  with  difficulty.  Even  when  the  greatest  care  was  exercised,  estimates  were  low;  the  method  is, 
therefore,  deemed  unreliable.  But  an  idea  ot  the  relative  amount  ot  tuff  is  gained  bv  an  observation  ot 
the  area  occupied  by  tuff  flakes  in  a specimen  ot  known  composition  with  that  in  the  unknown.  .A 
prepared  section  containing  25%  tuff  appeared  sparsely  tempered  when  compared  with  all  sections  of 
Biscuit  ware.  The  possibility  of  estimating  volume  of  temper  by  a chemical  separation  of  clay  and  tuff 
was  also  tested,  since  Biscuit  paste,  having  been  fired  at  low  temperatures,  is  attacked  by  acid.  The 
procedure  adopted  is  similar  to  that  used  in  the  rational  analysis  ot  clav.  There  remained  from  the 
treatment  ot  a typical  Biscuit  sherd  a residue  which  amounted  to  ^8%  by  weight  ot  the  original  sample. 
This  insoluble  part  proved  upon  microscopic  examination  to  be  composed  principally  ot  tuff  but  there 
was  also  some  exceedingly  fine  birefringent  material  derived  either  from  the  clay  or  the  mineral  matter 
associated  with  the  tuff.  This  figure,  therefore,  gives  only  an  approximation  ot  the  proportion  ot  temper. 
The  weight  ot  the  tuff  may  also  differ  considerably  from  its  original  volume  since  its  bulk  is  increased  bv 
air  bubbles,  and  this  factor  is  difficult  to  check  because  tuff  textures  vary  within  wide  limits.  Insolu- 
bility ot  the  clay  ot  well  fired  pastes,  aside  from  the  variable  proportion  of  insoluble  matter  in  the  clay 
makes  chemical  separation  generally  impracticable  as  a means  ot  determining  percentage  ot  temper. 
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indication  ot  the  quality  ot  the  clay,  and  must  undoubtedly  have  been  recognized 
by  the  potters. 

The  third  possible  cause  contributing  to  the  softness  and  porosity  of  Biscuit 
paste  is  tiring  treatment.  The  presence  of  calcite  in  many  of  the  sherds  gives  evidence 
ot  low  tiring.  Birefringence  ot  the  clav  also  is  an  indication  of  firing  temperature. 
This  property  is  found  only  in  clays  having  a crystalline  habit  and  is  lost  when  the 
clay  is  heated  high  enough  to  destroy  the  crystal  form.  Since  the  original  firing 
temperature  did  not  reach  this  point,  rehring  to  the  temperature  at  which  this 
property  is  lost  sets  an  upper  limit  above  which  the  potterv  was  not  fired.  It  was 
determined  by  rehring  sherds  to  800°,  850°  and  900°  C.  that  the  change  takes  place 
between  850°  and  900°  C.,  tor  all  paste  became  isotropic  at  900°  C.  .Although  tiring 
temperatures  were  consistently  low,  this  alone  would  not  account  for  the  properties 
ot  Biscuit  paste,  because  some  wares  having  the  average  porosity  of  dense  pastes 
were  originallv  hred  no  higher  than  Biscuit  ware;  and  likewise  ordinary  pastes 
tempered  with  tufl  and  hred  as  low  as  Biscuit  do  not  develop  Biscuit  properties. 
"Fhe  kind  ot  clays  occurring  in  the  tuft  area  is  therefore  the  priniarv  factor  in  produc- 
ing this  unusual  paste,  and  their  thorough  investigation  and  comparison  with  Biscuit 
paste  is  an  inviting  problem. 

Sherds  ot  Biscuit  ware  show  little  variation  in  the  composition  ot  the  paste  but 
color  differences  developed  by  higher  bring  ( 1200°  C.)  indicate  that  clav  from  more 
than  one  deposit  was  used.  Some  sherds  turn  a chocolate  brown  while  others  change 
to  various  tones  ot  drab,  d hese  two  kinds  ot  clay  are  found  in  both  Biscuits  .A  and  B 
from  Pecos.  Sherds  from  three  sites  in  the  Biscuit  area,  Sankawi  (L.  .A.  21 1),  and 
Fshirege  (L.  A.  170)  on  the  Pajarito  Plateau  and  Poshu  (L.  A.  274)  in  the  Chama 
\ allev,  were  also  rehred  to  determine  whether  there  is  a well  dehned  geographic 
distribution  of  the  tvpes.  In  the  two  Pajarito  sites  approximatelv  half  the  rehred 
Biscuit  A sherds  were  ot  the  drab  paste,  which,  however,  decreased  to  one-tenth 
in  the  Biscuit  B specimens;  whereas  in  the  Chama  site  two-thirds  ot  the  Biscuit  .A 
sherds  were  made  from  the  drab  paste  and  the  decrease  in  proportion  in  Biscuit  B 
was  not  great  (16%).  Both  pastes  seem,  therefore,  to  have  been  generally  available 
to  the  potters  of  these  sites,  but  use  ot  the  drab  persisted  longer  in  the  Chama  region, 
d'he  brown  paste  cannot  be  distinguished  from  the  drab  in  the  original  sherd  as  there 
is  no  difference  in  texture  and  each  has  the  same  color  range  at  the  low  temperatures 
ot  primitiv'e  bring.  Optical  properties  likewise  show  no  signihcant  difference,  and  this 
fact  together  with  similarity  in  porosity,  strength,  and  vitrihcation  point  indicates 
that  thev  belong  to  the  same  class  ot  clays,  differing  principally  in  iron  content  or 
the  form  in  which  the  iron  is  combined. 

1'he  slip  clays  all  rehre  to  drab  and  are  the  same  as  some  ot  the  drab  pastes. 
It  is  surprising  to  hnd  that  the  slips  on  the  brown  paste  variety,  which  cannot  be 
distinguished  in  color  from  the  paste  in  the  original  sherds,  are  brought  out  in  sharp 
contrast  upon  rehring.  The  drab  clay  must  therefore  have  had  some  superior  quality 
for  slipping  purposes,  possibly  hneness  or  smoothness,  which  was  recognized  by 
the  potters. 

Considering  the  extreme  porosity  ot  Biscuit  paste,  its  strength  is  not  as  low  as 
might  be  expected.  The  average  strength  per  square  centimeter  ot  paste  is  less  than 
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that  ot  Glaze  and  most  L^pper  Rio  Grande  Black-on-white  pastes,  but  the  greater 
thickness  of  Biscuit  v^essel  walls  more  than  compensates  tor  the  lower  modulus  of 
rupture,  so  that  Biscuit  is  actually  the  strongest  ware  found  at  Pecos.  This  fact  is 
perhaps  partially  explained  by  lack  of  brittleness,  absence  of  coarse  inclusions,  and 
the  flaky  form  of  the  temper.  Dr.  Kidder  has  recorded  the  fact  that  Biscuit  bowls 
were  sometimes  used  until  their  bases  were  worn  to  extreme  thinness  and  yet  speci- 
mens found  with  burials  are  often  broken  into  small  fragments.'  Since  pottery  buried 
in  the  earth  is  usually  damp.  Dr.  Kidder’s  observation  raises  the  question  whether 
pastes  are  weaker  when  wet  than  when  dry.  The  strength  of  both  Biscuit  and  Glaze 
sherds  when  wet  and  dry  was,  therefore,  compared  by  cutting  two  test  pieces  from 
each  sherd,  one  of  which  was  saturated  with  water  before  breaking.  Saturation  was 
found  to  have  little  effect  on  Glaze  sherds  but  Biscuit  sherds  lost  an  average  of  20% 
of  their  original  strength,  which  loss  brought  them  well  below  the  strength  of  Glaze, 
rhe  excavator  recognizes  the  weakness  of  some  types  of  pottery  when  damp,  for  he 
considers  it  safer  to  expose  a bowl  to  the  air  long  enough  to  dry  before  removing  it 
from  the  ground.  The  fact  that  all  pastes  do  not  show  the  same  relative  decrease  in 
strength  when  wet  is  probably  explained  by  differences  in  the  degree  to  which  the 
clay  was  altered  in  firing.  .Although  Biscuit  paste  is  completely  fused  at  1200°  C., 
vitrification  takes  place  suddenly  at  temperatures  above  the  Pueblo’s  maximum; 
primitive  firing  treatment  changed  Biscuit  clay  less  than  it  did  Glaze  clay. 

•Although  Biscuit  seems  softer  than  other  wares  from  this  area,  scratch  tests 
do  not  show  marked  differences  between  it  and  some  Black-on-white  types.  I'he 
smoothness  of  texture,  fineness  of  temper  and  sparseness  of  tpiartz  grains  influence 
judgment  regarding  softness.  However,  Black-on-white  types  ( Blue-gray  and  Bis- 
cuitoid)  are  nearer  4 in  hardness,  and  Biscuit  is  nearer  3. 

Significant  chronological  changes  in  workmanship  and  style  have  been  revealed 
by  Dr.  Kidder’s  very  thorough  analysis  of  Biscuit  design  and  rim  form.-  Differences 
in  technological  features  are  less  marked.  Fhe  same  pastes  were  used  for  both  Biscuit 
•A  and  Biscuit  B,  but  there  is  a progressive  change  in  color  of  paste,  d'he  majority  of 
Biscuit  .A  sherds  are  shades  of  15'""  (Mouse  Gray),  while  Biscuit  B sherds  not  only 
include  more  of  the  orange-yellow  tints  but  are  also  distinctly  brighter  and  clearer 
than  those  found  in  Biscuit  .A.  This  difference  can  be  explained  by  firing  atmosphere 
alone.  .A  poor  draft  and  consequent  reducing  gases  will  produce  grays  and  grayed 
colors,  d'he  Black-on-white  types  of  the  Upper  Rio  Grande  were  seldom  oxidized 
in  the  firing;  had  they  been,  the  organic  paint  would  have  burned  out  completely, 
for  the  slip  clays  did  not  have  the  properties  necessary  to  protect  the  paint.  Biscuit 
clays  did  possess  these  properties  to  a marked  degree,  d'he  method  of  firing  developed 
in  the  Black-on-white  period  may  have  been  followed  for  a time  after  the  discovery 
of  Biscuit  clays;  but  experience  eventually  would  teach  the  potters  that  they  could 
fire  with  a better  draft  and  so  obtain  pleasing  creams  and  buffs  instead  of  grays. 
•Although  the  degree  of  oxidation  indicates  that  firing  methods  changed  during 
Biscuit  times,  there  is  no  clear  evidence  of  simultaneous  change  in  firing  tempera- 
tures. d’he  percentage  of  sherds  containing  calcite  is  lower  in  Biscuit  B than  in 


' Vol.  I,  p.  74. 


2 Vol.  I,  pp.  73-130. 
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Biscuit  A,  which  decrease  may  mean  either  that  Biscuit  B was  more  often  tired  to  a 
temperature  which  decomposes  calcite  or  that  it  occurred  less  frequently  in  Biscuit 
B paste.  W hile  the  same  classes  ot  clay,  the  brown  and  the  drab,  were  used  for  both 
types,  Biscuit  B shows  a higher  percentage  of  the  brown  paste  in  which  calcite  is 
more  common.  There  are  minor  differences  in  physical  properties.  Biscuit  .A  being 
slightly  stronger  and  less  porous  than  Biscuit  B,  but  these  variations  may  not  be  due 
primarily  to  firing  temperature.  In  addition  to  the  occurrence  of  calcite,  the  many 
examples  in  both  types  of  birelringent  clay  which  becomes  isotropic  upon  rehring 
at  temperatures  between  850°  and  900°  C.  proves  that  low  firing  temperatures  were 
used  throughout  the  period. 

I'he  relationships  of  Biscuit  to  the  wares  which  immediately  preceded  and 
followed  it  are  of  particular  interest  because  of  its  unique  and  unusual  physical 
properties  and  its  standardized  and  distinctive  form  and  design.  What  actually 
constitutes  relationship  between  wares,  or  rather  what  is  the  significance  of  simi- 
larities in  pottery  types?  Biological  concepts  have  unfortunately  crept  into  ceramic 
studies  to  the  extent  that  it  has  become  customary  to  speak  of  one  ware  as  micestral 
to  another  or  to  call  one  which  has  resemblances  to  several  others  a hybrid  or  a sport. 
These  are  perhaps  simple  and  convenient  terms  to  express  degrees  of  similarity  and 
time  relationship,  but  the  archaeologist  who  uses  them  all  too  often  inadvertently 
falls  into  the  habit  of  thinking  of  the  pottery  as  an  entity  in  itself  apart  from  the 
potter  who  produced  it.  A pottery  type  of  one  period  may  have  various  character- 
istics in  common  with  types  of  other  periods.  First,  they  may  be  made  with  identical 
materials,  because  the  same  clays,  tempers  or  pigments  are  used  until  better  ones 
are  found  to  replace  them,  or  until  the  source  is  exhausted.  Second,  the  same  method 
of  workmanship,  form  or  style  of  design  may  have  persisted  for  a long  time  because 
of  the  conservatism  of  potters,  the  tendency  to  cling  to  the  established  ways  of 
doing  things,  to  repeat  familiar  patterns.  If,  on  the  other  hand,  two  wares  differ  in 
any  of  these  respects  we  may  consider  that  potters  had  changed  their  materials, 
methods  or  concepts  of  the  useful  and  beautiful  for  one  or  more  reasons.  They  may 
have  come  in  contact  with  potters  following  different  standards,  from  whom  they 
borrowed  new  forms,  designs,  even  materials,  either  copying  outright  or  adapting 
and  combining  with  their  own  traditional  practices;  or  again  there  may  have  been 
gradual  changes,  growing  skill  and  sense  of  pride,  a general  elevation  of  standards, 
or  a decline  may  have  set  in  because  of  carelessness  and  indifference,  other  interests 
or  necessities;  and,  finally,  abrupt  changes  may  have  been  made  through  the  in- 
fluence of  some  particularly  gifted  individual.  (Autside  of  the  fact  that  pottery  sup- 
plies us  with  a descriptive  label  for  cultures  and,  when  exchanged,  a means  of 
establishing  contemporaneity,  our  interest  in  it  is  determined  by  the  extent  to 
which  it  reflects  material  and  social  conditions,  because  it  records  relative  rates  of 
change,  the  course  of  development  and  the  way  in  which  one  group  influenced 
another.  But  if  a kind  of  geneological  chart  is  used  to  represent  hypothetical  relation- 
ships there  is  danger  that  arbitrary  classification,  based  all  too  often  on  superficial 
study,  will  cloud  the  real  issue;  the  method  may  become  more  engrossing  than  the 
problem.  When  the  pottery  types  of  an  area  show  apparent  resemblances,  it  is 
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essential  that  the  points  of  similarity  be  specifically  determined  and  their  possible 
significance  considered. 

The  direct  development  of  Biscuit  from  Wiyo  ( = Biscuitoid),  a Black-on-white 
type,  has  been  postulated  and  all  stages  of  the  transition  are  said  to  be  found  in 
certain  sites  of  the  Santa  Fe  area.'  Comparison  of  design  and  form  cannot  be  con- 
sidered here,  but  from  the  studies  made  by  Dr.  Kicider  and  Mr.  Amsden  it  is  ap- 
parent that  Biscuitoid  had  more  features  in  common  with  the  other  Upper  Rio 
Grande  Black-on-white  types  than  with  Biscuit.-  Of  the  various  technological 
features,  both  organic  paint  and  tuff  temper  are  common  to  a number  of  Black-on- 
white  types  and  Biscuit.  It  is  in  the  character  of  the  clay  particularly  that  evidences 
of  transition  should  appear.  Biscuitoid  paste  is  slightly  more  porous  than  that  of 
Blue-gray  or  Crackle,  and  the  relative  frequency  of  blackish  paint  suggests  that 
Biscuitoid  slip  protected  organic  matter  somewhat  better  than  did  the  slip  clays  of 
other  Rio  Grande  Black-on-white  types.  In  these  respects  Biscuitoid  is  intermediate 
between  Black-on-white  and  Biscuit.  Optical  properties  and  thermal  behavior, 
however,  show  that  the  clays  used  for  Biscuitoid  and  Biscuit  are  not  of  the  same 
class  and  there  is  no  evidence  that  those  used  for  one  ware  graded  gradually  into 
those  of  the  other.  From  the  technological  standpoint  therefore  Biscuit  does  not 
result  as  a gradual  development  from  Biscuitoid,  but  instead  shows  clearly  the 
discovery  and  use  of  a new  kind  of  clay.  I'hese  clays  may,  of  course,  have  been  found 
and  tried  slightly  before  Biscuit  style  was  developed.  .A  few  Biscuitoid  sherds  made  of 
Biscuit  paste  were  found  at  Perage  (L.  A.  41),  but  these  were  exceptional.  The  area 
of  principal  occurrence  of  Biscuitoid  does  not  coincide  with  that  of  Biscuit;  the 
former  is  most  abundant  in  the  sites  on  the  east  side  of  the  Rio  Grande  and  in  the 
valley  proper  and  is  rare  in  the  villages  of  the  I^ajarito  Plateau  and  the  Chama, 
the  focus  of  Biscuit  ware." 

I'he  painted  ware  which  immediately  followed  Biscuit,  Sankawi  Black-on- 
cream,  is  represented  at  Pecos  by  only  a few  sherds  and  consequently  a detailed 
study  was  not  practicable,  but  sherds  from  the  home  range  of  this  type  were  also 
examined.  They  show  no  important  change  in  tempering  material,  quality  of  slip 
or  kind  of  paint.  The  paste  of  Sankawi  Black-on-cream  and  also  that  of  Potsuwi’i 
Incised  is  similar  in  optical  properties  and  thermal  behavior  to  Biscuit  brown  paste, 
but  the  drab  paste,  less  common  in  Biscuit  B than  in  Biscuit  .A,  was  not  found  in 
either  of  the  later  types.  The  comparatively  thin  walls  of  the  wares  which  followed 
Biscuit  may  possibly  be  explained  by  the  use  of  a more  plastic  clay.  But  a thorough 
and  detailed  analysis  will  be  necessary  to  determine  whether  the  pastes  of  Sankawi 
Black-on-cream  and  Potsuwi’i  Incised  are  identical  and  different  from  Biscuit,  as 
has  been  postulated.  ' 

d'hus  we  see  that  the  tuff-tempered  bentonite-like  clay  from  which  Biscuit  was 
made  is  undoubtedly  an  important  factor  in  explaining  its  limited  geographic  dis- 
tribution, which  approximately  coincides  with  the  area  of  Tertiary  eruptives  on  the 
east  side  of  the  Jemez  Plateau.  Biscuit,  because  of  its  soft  porous  paste  and  thick 
walls,  is  technically  inferior  to  Glaze  ware;  nevertheless,  some  Biscuit  sherds  occur 
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in  Rio  Grande  (daze  sires  south  ot  the  Biscuit  area,  indicating  that  it  was  an  object 
ot  trade.  I'hough  never  a major  ware  at  l^ecos,  Biscuit  is  found  in  sufficient  quantity 
to  suggest  that  it  was  made  locally.  The  theory  that  it  was  entirely  intrusive  has 
been  advanced  on  the  basis  ot  technological  evidence  which  shows  that  neither  clay 
nor  temper  are  to  be  found  within  forty  or  fifty  miles  of  Pecos.  This  interpretation  is 
consistent  w’ith  the  fact  that  decorative  motives  and  systems  of  design  of  Biscuit 
and  Glaze  are  quite  distinct,  a fact  difficult  to  explain  if  both  were  made  by  the 
same  people,  d'he  origin  of  Biscuit  and  Glaze  in  sites  where  they  appiear  to  be  equally 
abundant  is  still  to  be  determined,  and  detailed  studies  will  also  disclose  the  extent 
of  the  Biscuit  area  more  accurately  than  is  possible  from  surface  observation.  .A 
thorough  investigation  of  the  clays  of  the  Biscuit  area  should  reveal  sources  of 
supply,  minor  local  variations,  and  the  exact  technological  relation  of  such  wares  as 
Biscuitoid  and  Sankawi  Black-on-cream.  Although  only  inferior  ware  could  be 
made  from  bentonite-like  clay,  it  has  the  one  distinct  advantage  of  holding  and  pro- 
tecting an  organic  paint  as  no  ordinary  clay  will,  and  the  discovery  of  this  fact  by 
Biscuit  potters  constitutes  a contribution  to  ceramic  art  which  has  influenced  even 
present-day  Pueblos. 


GLAZE  WARE 
GLAZE  I RED 

Meg-ASCOI’IC  observations.  'I'he  color  and  texture  of  paste  are  variable  but 
the  majority  of  sherds  have  a gray  core  with  red-brown  margins.  The  margins  are 
lacking  in  a few  sherds  and  approximately  one-quarter  are  completely  oxidized, 
d he  fracture  though  often  straight  is  roiujh  and  earthen.  The  tempering  material 
can  be  identified  with  the  aid  of  a lo-power  hand  lens  in  approximatelv^  half  of  the 
sherds.  Most  characteristic  are  opaque  white  inclusions,  porcelaneous  in  appearance, 
and  a scattering  of  minute  shiny  black  fragments.  The  large  inclusions  can  fre- 
quently be  recognized  as  crystal  aggregates  rather  than  single  crystals.  Transparent 
grains  are  rarely  seen.  Some  sherds  contain  light  brown  or  gray  fragments,  often 
having  a vitreous  luster,  while  dull  black  or  dark  reddish  fractures  can  be  distin- 
guished in  others.  Rarely  the  coarser  examples  of  this  latter  type  are  seen  to  be 
vesicular  in  texture. 

1'emi’ER.  d'he  majority  of  sherds  are  tempered  with  igneous  rock.  Several 
distinct  classes  of  rock  are  representeci  but  usually  each  sherd  is  limited  to  rock  of  a 
single  type.  The  most  common  is  a fine  grained  intrusive  of  intermediate  composition 
which  may  be  classeci  as  a diorite  (ffg.  307,  a).  Porphyries  and  basalt  are  also  found. 
The  diorite  has  a fine  monzonitic  texture  (i^rains  average  0.16  to  0.40  mm.  in  diam- 
eter) and  is  composed  of  crystals  of  acid  plagioclase,  a pale  green  augite  and  patches 
of  magnetite,  d’he  plagioclase,  andesine,  exhibits  albite  twinning  and  is  frequently 
kaolinized  particularly  near  the  center  of  crystals.  Zoning  is  not  uncommon.  The 
augite,  which  though  sparse  occurs  in  larger  crystals  than  the  feldspar,  is  yery  pale 
green,  has  distinct  crystal  boundaries,  shows  no  alteration  but  contains  conspicu- 
ous inclusions  of  magnetite.  Large  grains  of  magnetite  are  also  common  in  the  rock. 
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l^atches  of  opaque  brown  material,  a product  ot  alteration,  are  often  associated  with 
it.  Rarely  subangular  grains  of  t]uartz  occur  in  the  paste  but  they  are  not  found  in 
the  rock  fractures. 

The  porphyries  differ  in  texture  and  mineral  composition,  d'he  ground-mass  is 
either  very  finely  crystalline  or  microcryptocrystalline  (hg.  307,  h).  The  feldspar  of 
the  phenocrysts  is  an  acid  plagioclase,  either  oligoclose  or  andesine  and  is  frequently 
zoned.  Calcite  has  sometimes  formed  as  an  alteration  product.  Ferromagnesian 
minerals  are  represented  by  either  a pale  green  augite  alone  or  by  augite  and  brown 
hornblende  in  nearly  ec]ual  proportions.  The  augite  is  fresh  and  unaltered  but  the 
hornblende  is  at  times  entirely  replaced  by  granular  opae|ue  material,  largely  mag- 
netite. One  specimen  was  found  in  which  there  was  no  ferromagnesian  mineral  and 
another  in  which  brown,  strongly  pleochroic  biotite  was  the  only  ferromagnesian 
mineral.  Biotite  was  not  noted  in  the  rocks  containing  augite  or  hornblende  nor  were 
accessory  minerals  distinguished.  Ouartz  is  very  rare  and  was  found  only  as  free 
grains  in  the  paste  and  not  in  the  rock  fractures. 

Several  types  of  basalt  occur.  .A  crystalline  type  is  composed  of  fine  laths  of 
plagioclase  closely  intergrown  with  small  grains  of  nearly  colorless  augite,  and  a 
scattering  of  grains  of  altered  olivine.  Some  pastes,  which  appear  nonhomogeneous, 
contain  fractures  of  basalt  having  a black  glassy  vesicular  groundmass  with  a few- 
small  laths  of  plagioclase  and  fragments  having  a light  glassy  groundmass  closely 
speckled  with  fine  black  opaque  grains  and  containing  scattered  plagioclase  crystals. 

.A  few’  specimens  of  (ilaze  1 Red  are  sherd  tempered  or  contain  sherd  fragments, 
d'he  mineral  inclusions  in  these  pastes  are  generally  distinctiye,  consisting  either  of 
basalt  or  fractures  of  a light  brown  glassy  rock  with  small  needle-like  crystallites, 
d'he  rock  fractures  in  some  cases  exceed  the  sherd  in  number  but  often  occur  in 
both  the  paste  and  the  sherd  tempering  fragments  and  are  clearly  deriyed  from  the 
latter. 

d'EXTURE.  Average  grain  size — 0.19  mm.  in  diameter;  range  in  average  for 
sherds — 0.1  2 to  0.27  mm.  Maximum  grain  size;  average — 0.93  mm.;  extremes — 0.4S 
and  1.28  mm.  Average  grading:  very  fine — 32.0%;  fine — 50.4%;  medium  13.6%; 
coarse — 3.2%;  yery  coarse — 0.8%.  J'olume  of  temper:  average — 30.9%;  range — 24.3 
to  4 1.5%. 

Cl.a.y.  Olive  or  deep  red-brown  in  transmitted  light;  generally  isotropic, 
oxidized  areas  occasionally  w'eakly  birefringent.  Refractive  index  varies  from  1.550 
to  I .;;64. 

Rhysic.-u.  f>roi>er ties.  Color.  Oxidized  margins,  usually  less  than  one-third 
the  thickness  of  the  yessel  wall,  range  through  1 1",  13"  and  i £;"  ( \dnaceous-d'awny, 
Orange-Cinnamon  and  Cinnamon).  Cores  are  15'""  to  15'"”!-)  (Mouse  (jray  to 
Light  Mouse  Gray).  Completely  oxidized  sherds  are  ii"  to  13"  (\'inaceous-l'awny 
to  Orange-Cinnamon),  but  these  often  haye  cores  which  are  slightly  lighter  and 
more  orange  than  the  margins,  I3^a  being  typical  and  i""b  (Light  Purple-Drab) 
exceptional.  .A  distinct  paste  of  rare  occurrence  has  cores  paler  than  15"'"!  with 
margins  of  i7'"d  (A'inaceous-Buff ).  Oxidized  to  850°  C.  for  30  minutes.  The  original 
margin  colors  of  11",  13"  and  iC  are  the  fully  oxidized  paste  colors.  Rehred  to 
1200°  C. — 9"m  and  C^hn  (Chocolate,  Burnt  Umber,  and  Seal  Brown).  Hard- 


sCXD 


T HE  P O 1'  T K R Y OF  P E C O S 


ness.  4,  less  trequently  4.^^.  Refired  to  i 200°  C. — 7 + . Modulus  of  Rupture.  Average — 
1 ^4  kg.  per  sq.  cm.;  range — 138  to  179  kg.  Strength  of  Vessel  IValls.  Average — 27  kg. 
per  2.^;  cm.;  range — 23  to  35  kg.  Apparent  Porosity.  Average — 23.6  %;  range — 18.5 
to  28.6%.  Refired  to  1200°  C.:  average — ^.5%'  decrease — 76.7%. 

Slip.  The  slip  is  frequently  so  thin  and  blends  so  well  with  the  color  of  the 
oxidized  paste  that  it  cannot  be  detected  with  a lo-power  hand  lens.  In  thin  section, 
how'ever,  there  is  clearly  visible  a distinct  coat  ot  clay  which  has  a higher  refractive 
index,  brighter  color  and  hner  texture  than  the  paste  and  although  the  most  doubt- 
ful specimens  were  examined  microscopicallv  no  unslipped  sherd  was  found.  Color. 
The  majority  of  specimens  approximate  7'i  (\  inaceous-Rufous)  or  9'i  (Ferruginous), 
the  color  usually  being  slightly  more  grayed  and  a little  paler  than  either  of  these; 
7'k  (Hay’s  Russet),  7"  (Terra  Cotta)  and  lo'i  occur  occasionally.  Imperfectly 
oxidized  slips  are  i T'  (\  inaceous-Tawnv)  to  ii"i  (Pecan  Brown)  and  17'"  (Wood 
Brown).  Rehring  for  30  minutes  at  850°  C.  in  an  oxidizing  atmosphere  does  not 
change  the  color  of  the  fullv  oxidized  slips.  Refired  to  i 200°  C.  the  color  becomes 
9"k  (Walnut  Brown)  or  7'k  (Hay’s  Russet).  Hardness.  4 to  7.7.  Refired  to  1200° 
C. — 7.  Thickness.  0.03  to  0.06  mm.  Finish  and  vsear.  Slips  are  evenly  and  uniformly 
smoothed  with  horizontal  strokes,  but  surfaces  are  never  highly  lustrous.  Fine 
crazing  is  verv  rarely  noted.  Evidences  of  abrasion  are  exceptional  but  minute  spall- 
ing is  sometimes  seen.  Optical  Properties.  Clav  is  dark  brown  in  transmitted  light, 
pale  orange  in  incident  light,  and  dark  red  under  crossed  nicols.  Refractive  index — 
i.<;67  to  1.773.  texture  is  verv  fine  and  mineral  inclusions  were  not  detected. 

Glaze.  Composition.  The  glaze  is  a lead-silica  glass,  colored  principally  by 
manganese  and  containing  a variable  amount  of  iron,  alumina,  alkalis  and  other 
substances  derived  from  the  clay  or  introduced  with  the  flux.  Rep-active  index  of 
glass.  1. 701  to  1.778,  rarely  as  high  as  1.800.  Color  is  typically  black;  very  thin 
glazes  and  the  transparent  streaks  between  fiocculent  patches  of  pigment  ate  of 
various  shades  of  brown  affected  by  underlying  slip  or  clay  color  T'"m  (Blackish 
Brow'n  [1]),  5"'m  (Seal  Brown),  9"'m  (Light  Seal  Brown),  i Tm  (Chestnut-Brown); 
where  dull  and  un\  itrified — T""m  (Sooty  Black).  In  thin  section  the  glass  appears 
pale  green  or  yellowish  green,  occasionally  colorless,  often  masked  bv  opaque 
black  inclusions.  Texture  and  vitrification.  The  glaze  of  fourteen  of  the  thirty-eight 
bowls  of  the  Pecos  collection  is  well  vitrified  and  lustrous;  on  the  remainder  it  is 
dulled  in  part  or  entirely  by  one  or  more  of  a number  of  common  defects.  \’itrified 
surfaces  are  generally  semimatte  in  appearance  and  rarelv  highly  lustrous.  Dullness 
and  slight  roughness  of  texture  are  caused  bv  fine  bubbles  and  inclusions,  by  broken 
blisters  and  bv  incomplete  vdtrification.  Bubble  rims  are  usually  sharp,  the  bubbles 
either  having  been  broken  after  firing  or  toward  the  end  of  firing  when  there  was 
insufficient  time  for  them  to  melt  down.  .A  distinctive  texture  is  produced  by  the 
flowage  of  glaze  from  blisters  broken  during  firing.  Occasionallv  the  glaze  has  a 
frosted  or  etched  appearance,  and  rarely  the  surface  is  roughened  by  minute  con- 
choidal  flaking.  .A  characteristic  defect  is  beading,  in  which  the  glaze  draws  together 
in  globules  or  ridges  exposing  the  unglazed  slip  in  irregular  lines  between  the  thick 
patches  of  glaze.  Glaze  is  beaded  on  24%  of  the  entire  Glaze  1 Red  bowls  of  the 
Pecos  collection.  Brush  strokes  are  noticeable  on  31%  of  the  bowls  of  the  collection. 
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Crazing  is  very  exceptional.  Hardtiess.  to  6.  SolubUitw  Attacked  slowly  by  i:i 
hydrochloric  acid.  .A  white  or  yellowish  precipitate  is  left  from  solution.  Thickness. 
0.03  to  0.05  or  0.08  mm.  Thicker  parts  ol  beaded  glaze — o.  11  mm.  hiclusiofis. 
Particles  ol  pigment  held  in  suspension  usually  lorm  flocculent  masses.  The  par- 
ticles are  angular,  0.003  nim.  in  diameter  and  tend  to  collect  in  patches  and  to 
migrate  to  the  surfaces  leaving  a zone  of  clear  glass  at  the  contact  of  glaze  and  clay. 
Ouartz  grains  were  present  in  one-third  of  the  sections  examined.  They  vary  from 
0.08  to  o.  I4  mm.  in  diameter  and  produce  a rough  surface. 

Firing.  Calcite  was  found  in  one  of  the  twenty-four  sherds  thin  sectioned. 
Approximately  one-quarter  of  the  sherds  are  flaked  by  the  action  of  lime. 

The  color  of  both  slip  and  paste  margins  indicates  an  oxidizing  atmosphere,  but 
such  conditions  were  rarely  maintained  long  enough  completely  to  oxidize  the  paste. 


GLAZE  I YELLOW 

M EGASCOPic  OBSERVATIONS.  The  paste  is  v^ery  similar  in  color  range  and 
texture  to  that  of  Glaze  I Red.  Opaque  white  rock  fragments  are  visible  in  two- 
thirds  of  the  sherds  and  contrast  particularly  well  with  the  red  orange  color  of  the 
oxidized  pastes. 

Temper.  Glaze  I Yellow,  is  largely  rock  tempered;  the  rock,  however,  is  less 
variable  than  in  Glaze  I Red.  The  fine  textured  diorite  found  in  (ilaze  I Red  pre- 
ponderates and  the  porphyries  are  principally  of  the  augite  hornblende  type. 
I^asalt  and  sherd  temper  are  very  rare. 

'Fexture.  -Average  grain  size — 0.16  mm.  in  diameter;  range — 0.13  to  0.20 
mm.  Maximum  grain  size:  average — 0.99  mm.;  range — 0.48  to  1.6  mm.  .Average 
grading:  ATry  fine — 34%;  hne — 52%;  medium  - 1 1 .5%;  coarse — 2.8%.  Volume  of 
temper:  average — 30.7%;  range — 24.0  to  36.8%. 

Clay.  Color  in  transmitted  light  is  gray  to  olive  brown,  oxidized  areas  are  red 
orange.  I'he  clay  is  generally  isotropic.  Refractive  Index  between  1.550  and  1.564. 

Physical  properties.  Color.  .Although  the  range  in  paste  color  is  similar  to 
that  of  Glaze  I Red  the  proportion  of  completely  oxidized  sherds  is  higher,  being 
nearly  one-third  of  the  total.  .A  few  specimens  are  uniform  gray  either  i T^^^'b  (Light 
Mouse  Gray)  or  Light  Neutral  Gray.  Cores  of  17""  ( Drab)  are  occasionally  found. 
•A  distinct  paste  is  I7'"f  (Tilleul-Buff ) and  sometimes  has  margins  of  i5"d  (Light 
Pinkish  Cinnamon).  Oxidized  at  850°  C.  for  30  minutes — i i ",  13"  and  1 1;"  (\dn- 
aceous-Tawny,  Orange-Cinnamon  and  Cinnamon)  the  oxidized  margins  being  fully 
oxidized  paste  colors.  Rehred  to  1200°  C.  7"m,  9"m  and  5"'m.  (Chocolate,  Burnt 
L mber  and  Seal  Brown).  The  pastes  originally  becomes  i7"'b  { Avellaneous). 

Hardness.  4.  Rehred  to  i 200°  C. — 7 + . Modulus  of  Rupture.  .Av^erage — 139  kg.  per  sq. 
cm.;  range — 118  to  172  kg.  Strength  of  Vessel  ll'alls.  .Average — 27  kg.  per  2.5  cm.; 
range—  19  to  36  kg.  Apparent  Porosity.  Average — 24.9%;  range — 21.0  to  27.2%. 
Rehred  to  1200°  C.:  average — 11.5%;  decrease — 53.9%. 

Slip.  Color.  The  clearer  colors  are  i<"f  (Pale  Pinkish  Cinnamon)  to  i7"e  and 
occasionallv  Ll"f  (Pale  Cinnamon-Pink);  the  more  modihed  colors,  I7"'d  (Vin- 
aceous-Buff)  to  I7'"e,  are  equally  characteristic.  .A  whitish  slip,  paler  than 
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(Pallid  Mouse  (iray)  also  occurs.  Oxidized  at  ^50°  C.  for  ;;o  minutes,  the  fully 
oxidized  colors  are  unchanged  but  graved  ly'^e  becomes  ly^'e.  hired  to  1200°  C. — 
the  color  becomes  U)"'d.  Hardness.  Generally  or  slightly  under,  occasionally  6. 
Rehred  to  1 200°  C. — 7 + . Thickness.  On  the  majority  o(  specimens  0.05  to  o.  14  mm.; 
occasionally  as  thin  as 0.03  mm.,  the  reddish  paste  then  shows  through  in  streaks  and 
on  higher  areas  which  always  receive  a thinner  coat.  Finish  atid  JVear.  L'niformly 
smoothed  with  horizontal  strokes  but  rarely  highly  lustrous  and  marks  of  the  polish- 
ing stone  are  seldom  seen.  .Abrasion  is  exceptional  but  flaking  and  fine  crazing  occur 
occasionally.  Optical  Properties.  In  transmitted  light  the  clay  is  pale  olive  or  gray, 
in  incident  light  very  pale  yellow.  Isotropic.  Retractive  Index  between  1.55A  and 
I . <60.  Contains  numerous  fine  angular  grains  of  quartz,  o.oi  to  0.02  mm.  in  diameter. 

(ii.AZE.  Composition.  \ lead-silica  glass  colored  by  a variable  amount  of 
manganese  and  iron.  Refractive  Index  only  exceptionally  exceeds  1.800.  Color. 
I'ypically  very  dark  brown  to  black.  Khe  browns,  usually  mottled  whth  patches  ot 
opaque  black  pigment,  include  iqm  (Argus  Brown),  a step  blacker  than  15m 
(Brussels  Brown),  i 1 'm  (Chestnut-Brown)  and  15'm  (Prout’s  Brown).  The  unusual 
lighter  colors  are  19'k  ( Buffy  Citrine),  21'i  (Olive  Lake),  2i"k  ( Buffy  Olive),  and 
1 C'k  to  m (Snuff  Brown  to  Bister).  Thin  or  unvitrihed  glaze  is  17""  (Drab)  and 
glazes  dulled  by  broken  blisters  are  I7"'k  to  m (Olive-Brown  to  Clove  Brown), 
17”"  to  17""!  (Drab  to  Hair  Brown)  and  iq””i  ( Benzo  Brown),  \dewed  micro- 
scopically the  glass  usually  appears  light  brown,  occasionally  it  is  pale  olive  green. 
Texture  and  Vitrification.  (3f  the  6q  entire  bowls  in  the  Pecos  collection,  24%  had  a 
well  vitrified  smooth  glaze,  <^4%  were  blistered,  ig%  matte  from  thin  application 
and  q.i%  dull  from  incomplete  vitrification.  Seventeen  per  cent  had  some  encrusta- 
tion. d'he  well  vitrified  glaze  generally  attains  a higher  luster  than  that  of  Glaze  I 
Red.  I'he  glaze  on  approximately  half  of  the  specimens  in  the  collection  had  spread 
slightly  beyond  the  line  of  application  but  so  slightly  as  to  be  barely  noticeable. 
Running  of  the  glaze  is  \xry  exceptional  and  crazing  is  also  rare.  Brush  strokes 
could  be  detected  on  q6%  of  the  bowls  in  the  collection.  Hardness.  \Tries  from 
to  7,  the  majority  of  specimens  are  6 to  6.5.  Solubility.  Slightly  over  one-third  of  the 
specimens  tested  were  readily  soluble  in  i:i  hydrochloric  acid,  the  remainder  were 
attacked  very  slowly.  Thickness,  f requently  varies  from  o.oq  to  o.ii  mm.  on  a 
single  specimen.  Unusually  thick  lines  are  0.I4  mm.  Inclusions.  Flocculent  patches 
of  minute  black  opaque  inclusions  are  characteristic.  Fine,  subangular  grains  of 
tpiartz  and  feldspar  are  rare. 

Firing.  No  calcite  was  found  in  the  twentv-nine  thin  sections  studied.  Four 
sherds  in  a representative  group  of  twenty  were  flaked  bv  the  action  of  lime. 

Red  brown  paste  mare;ins  indicate  that  the  firing  atmosphere  was  generally 
oxidizing. 

I.OC.AL  (TAZK  I RED 

Meg.vscoi’ic  observations,  d'he  paste  is  friable  and  sherds  break  with  an 
irregular  uneven  fracture.  fSand  temper,  with  a scattering  of  sandstone  fragments,  is 
N'isible  in  most  sherds.  Minute  Hakes  of  mica  are  noticeable,  especially  on  surfaces 
exposed  bv  wear  of  the  slip. 
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Except  in  very  rine-textured  pastes,  this  subtype  can  be  distinguished  from 
poorly  made  Glaze  1 Red  by  megascopic  examination  ot  paste  alone,  d'he  typical 
Glaze  I temper,  angular  fractures  ot  rock  with  white  feldspar  crystals  and  black 
specks  ot  hornblende  or  augite,  is  not  easily  confused  with  stream  sand  in  which 
grains  ot  clear  quartz  and  flakes  ot  mica  are  conspicuous.  The  color  ot  the  pastes 
also  difter,  that  ot  Glaze  1 Red  being  characteristically  clearer  and  lighter  than  that 
ot  the  Local  Glaze  I Red. 

1'emper.  The  majority  ot  shercis  are  tempered  with  sand  evidently  derived 
trom  disintegrated  or  pnilverized  sandstone  or  siltstone.  Fragments  ot  sandstone  are 
common  and  are  composed  ot  grains  ot  the  same  size,  shape  and  mineralogical 
composition  as  the  separate  grains  in  the  paste.  Fragments  ot  cementing  material 
not  infrequently  adhere  to  these  tree  sand  grains.  The  sandstone  fractures  in  differ- 
ent sherds  vary  in  texture  and  in  cement.  .Argillaceous  and  calcareous  cements  are 
both  common  but  examples  ot  these  are  rarelv  found  in  the  same  sherd  though 
occasionally  a very  hne-textured  kind  with  ferruginous  cement  is  associated  with 
either  type,  d'he  same  minerals  occur  in  all  three  types.  Ouartz  is  always  more 
abundant  than  the  feldspars.  I'he  latter,  which  include  microcline  and  acid  plagio- 
clase,  are  usually  considerably  grayed  by  decomposition  and  alteration  to  sericite 
mica  is  sometimes  noticed.  Flakes  ot  a pale  green  mica  are  common.  Ot  rare  occur- 
rence are  small  grains  ot  green  hornblende,  blue  green  tourmaline,  zircon,  magnetite 
and  garnet.  Grains  are  angular  to  subangular. 

.A  tew  sherds  are  tempered  with  stream  sand  instead  ot  sandstone  but  igneous 
rock  was  not  found.  One  exceptional  paste  contains  fragments  ot  tuft  in  addition  to 
a micaceous  sand.  The  neutral  gray  paste  is  very  fine  and  dense,  d'he  tuft  occurs  in 
lumps  composed  ot  forked  and  rod-like  pieces  ot  glass  in  a dark  matrix.  Fragments  ot 
tuff  are  also  distributed  in  the  paste.  The  temper  is  exceptional  because  if  contains 
more  sand  than  tuft. 

Texture.  .Average  grain  size — o.  i q mm.  in  diameter;  range — o.io  to  o.i6 
mm.  Maximum  grain  size — 0.90  mm.;  range — 0.64  to  1.12  mm.  Average  grading: 
very  fine  -44.2%;  hne  --54%;  medium — q.b%;  coarse — 1.2%.  Volume  of  temper: 
average — 29.1%;  range — 25.4  to  ^4.9%. 

Ci,.AY.  Dark  brown  in  transmitted  light;  isotropic.  Refractive  Index  between 
1 .550  and  1 .564. 

l^Hvsic.-u.  PROPERiTES.  Color.  Fhe  paste  ot  this  type  is  either  oxidized  on  the 
surfaces  or  completely  oxidized,  but  the  colors  are  all  dark  and  dull.  The  oxidized 
colors  range  trom  9"!  and  1 T'i  to  iq'”i  (Cacao  Brown  anci  Pecan  Brown  to  .Army 
Brown)  and  cores  vary  from  Neutral  Gray  to  15'""  and  \V'"\  (Mouse  Gray  and 
Dark  Mouse  Gray).  Margins  are  generally  less  than  a third  the  thickness  ot  the 
vessel  wall.  Sherds  ot  the  same  period,  but  with  a very  poor  quality  white  slip  instead 
ot  the  fugitive  red  wash,  have  the  same  range  in  paste  color  but  tend  to  darker 
shades,  and  the  margins  are  less  noticeable.  The  tuff-tempered  sherd  has  a Pallid 
Neutral  Gray  core  with  inner  margins  ot  iq'"i  to  k (.Army  Brown  to  Natal  Brown) 
and  outer  margins  ot  I7""b  to  17'"  (Light  Drab  to  Wood  Brown).  Hardness.  q.«;. 
Retired  to  1200°  C. — 5 to  5.5.  Modulus  of  Rupture  and  Streyigth  of  Vessel  IValls. 
Not  determined  because  of  limited  number  ot  sherds  available  for  study.  Appare)it 
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Porosity.  Average — 2^.9%;  range — 24.6  to  28.6%.  Refired  to  1200°  C.:  average — 
17.1%;  decrease — 34.0%.  d'he  porosity  of  the  sherd  containing  tuff  was  22.4%. 

Sup.  Color.  7"  (Terra  Cotta)  less  gray;  imperfectly  oxidized  1 1 "i  (Pecan 
Brown).  Hardness.  2 to  3.  'Phichiess.  0.03  mm.  in  the  few  unabraded  specimens 
examined.  Finish  a)id,wear.  The  slip  is  so  soft  that  the  greater  part  of  it  is  worn  off' 
from  most  specimens  and  the  patches  which  remain  are  dulled  by  abrasion.  The 
rare  unabraded  areas  are  faintly  lustrous  and  show  horizontal  smoothing  strokes. 

Gi.aze.  Refractive  index.  There  was  insufficient  glass  in  the  glazes  examined  to 
obtain  a measurement.  Color,  d'he  most  completely  vitrified  specimens  are  blacker 
than  T""m  (Sooty  Black).  Imperfectly  vitrified  or  encrusted  glazes  are  1 5"'"k 
( Dark  Mouse  Gray)  and  \ 'Texture  and  vitrification.  The  glaze  on  only  one  or 

the  twenty-five  entire  specimens  of  the  Pecos  collection  was  well  vitrified.  Sintered 
or  incompletely  vitrified  glazes  are  common,  as  are  also  those  dulled  by  defects  such 
as  blistering.  Approximately  half  of  the  specimens  are  incrusted  with  a gray  of 
whitish  deposit.  Brush  strokes  can  be  traced  on  a fifth  of  the  bowls  but  spreading  is 
rare.  Crazing  is  exceptional.  Hardness.  5 to  6.5.  Thickness  generallv  0.02  to  0.06  mm.; 
o.io  to  o.  I mm.  in  blistered  areas.  Solubility.  The  glaze  of  approximately  half  of 
the  specimens  is  readily  attacked  by  i ;i  hydrochloric  acid,  that  on  the  remainder 
is  only  slowly  attacked.  Inclusions.  Minute  angular  black  inclusions  are  character- 
istic. 

Firing.  Calcite  is  present  in  three  of  the  eight  specimens  sectioned.  No 
example  of  calcined  carbonate  of  lime  was  found. 

The  color  of  slip  and  paste  margins  indicates  that  the  atmosphere  was  generally 
oxidizing. 

(ff.AZE  II 

Megascopic  observaiions.  Texture  of  the  paste  varies  within  wide  limits 
but  it  is  generally  possible  with  a lo-power  lens  to  distinguish  sand  grains  and  the 
exceptional  sherds  tempered  with  igneous  rock  can  usually  be  identified  megascop- 
ically.  I he  fracture  is  irregular  and  the  paste  friable. 

Temper.  Either  siltstone  or  stream  sand.  Siltstone  occurs  in  over  half  of  the 
sherds  and  is  identical  in  mineral  composition  and  texture  with  that  found  in  Local 
Glaze  I Red.  I he  siltstone  fractures  usually  have  an  argillaceous  cement,  calcareous 
cement  being  very  rare,  d he  stream  sand  is  noticeably  coarser  in  texture  and  not  as 
well  assorted  as  the  grains  of  the  siltstone.  An  exceptional  sherd  contained  abundant 
pale  green  mica. 

Three  sherds  in  a group  of  thirty-two  representative  sherds  were  tempered 
with  igneous  rock.  The  rock  in  two  of  these  specimens  is  diorite  and  in  the  third 
porphyry. 

d'ExruRE.  Average  grain  size — 0.13  mm.  in  diameter;  range — 0.07  to  0.22 
mm.  Maximum  grain  size;  average — 0.86  mm.;  range — 0.24  to  1.84  mm.  .Average 
grading:  very  fine — 53.6%;  hne — 39.2%;  medium- 6%;  coarse-  1.6%.  I'olume  of 
temper:  average — 28.7%;  range-  18.2  to  36.2%. 

Ci.AV.  Dark  gray  or  olive  brown  in  transmitted  light,  oxidized  areas  red 
brown.  Isotropic.  Refractive  Index  between  1.550  and  i.;;64. 
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Physical  properties.  Color.  The  color  ol  the  majority  of  sherds  ranges 
between  I5"'"f  (Pallid  Mouse  Gray)  and  Pale  to  Light  Neutral  Gray  d to  b.  .A  tew 
sherds  are  \ C""  (Mouse  Gray),  but  the  grays  ot  this  type  are  generally  paler  than 
those  ot  Local  Glaze  I Red.  Ov^er  halt  of  the  gray  sherds  have  oxidized  margins, 
generally  narrow  and  sometimes  present  only  on  the  exterior.  The  typical  color  ot 
the  oxidized  paste  is  13"  (Orange-Cinnamon);  17'"  (Wood  Brown)  is  rare.  Margins 
ot  darker  gray  sherds  are  to  k (Army  Brown  to  Natal  Brown).  The  few  com- 
pletely oxidized  sherds  are  ii"i  to  g"\  (Pecan  Brown  to  Cacao  Brown).  Oxidized 
at  850°  C.  tor  30  minutes — ii"  to  13"  (Vinaceous-Tawny  to  Orange-Cinnamon). 
Retired  to  1200°  C. — 7'k  or  7'd  (Hay’s  Russet  or  Mnaceous-Russet).  Hardness.  4. 
Retired  to  1200°  C. — ^ to  5.;;.  Modulus  of  Rupture.  .Average — 198  kg.  per  sq.  cm.; 
range — 179  to  226  kg.  Strength  of  Vessel  JValls.  .Average — 37.5  kg.  per  2.5  cm.; 
range — 19  to  kg.  Apparent  Porosity.  .Average — 23.5%;  range — 1S.4  to  26.3%. 

Retired  to  1200°  C.;  .Average — 19.1%;  decrease — 1^.7%. 

Slip.  Color.  The  clearer  colors  are  I5"d  to  i7"d  (Light  Pinkish  Cinnamon  to 
Pinkish  Butf)  slightly  grayed  and  i7'"e.  .An  exceptionally  clear  slip  matches  13'T. 
Whitish  slips  are  paler  than  ly'^T,  I7""f  and  (Tilleul-Buft,  Pale  Drab-Gray 

and  Pale  Fxru-Drab).  Reduced  colors  include  Neutral  Gray  / to  d,  and  2i""d  to  t 
(Smoke  Gray  to  Pale  Smoke  Gray).  Oxidized  at  850°  C.  for  30  minutes — the  ma- 
jority of  specimens  change  to  I 5"b  to  d (Pinkish  Cinnamon  to  Light  Pinkish  Cinna- 
mon), rarely  13"  (Orange-Cinnamon)  and  i7"d  (Pinkish  Buff).  Solt  whitish  slips 
become  i CT  to  17'ff  (Pale  Pinkish  Cinnamon  to  Pale  Pinkish  Buff).  Retired  to 
1200°  C. — 19'T  (Chamois).  Hardness.  The  majority  of  specimens  are  3.^  to  4,  a 
few  are  4.5  and  one  exceptional  piece  of  a distinct  clay  is  «;  + . 'Phickness . 0.02  too.  10 
mm.  .An  exceptionally  thick  specimen  measured  0.28  mm.  The  variation  in  thickness 
in  a single  specimen  is  often  as  great  as  0.05  mm.  Finish  and  Wear.  The  majority  of 
specimens  are  uniformly  smoothed  with  horizontal  strokes.  The  surface  is  fine 
textured  and  slightly  but  never  highly  lustrous.  Occasional  specimens  were  poorly 
finished  and  surfaces  remained  uneven  after  slipping  and  smoothing.  Fixceptional 
crazing  is  due  to  defects  of  the  paste.  The  softer  slips  are  badly  abraded.  Optical 
Properties . Light  to  dark  brown  or  oliv^e  brown  in  transmitted  light,  pale  to  bright 
vellow  or  light  orange,  rarelv  whitish  in  incident  light.  Generally  weakly  birefrin- 
gent,  a few  isotropic.  Refractive  index — majority  between  1.560  and  i.'f64,  a few 
1.549.  Texture  variable,  clav  usually  contains  a few  quartz  grains  o.oi  to  0.03  mm., 
rarely  as  coarse  as  0.08  mm.,  in  diameter. 

Gl.^ze.  Composition.  Basically  a lead  silica  glass  colored  by  a variable  amount 
of  manganese  and  iron.  Refractive  Index  is  between  1.778  and  1.850.  Two-thirds  of 
the  specimens  examined  exceeded  1.800  but  were  definitely  under  1.850  and  one- 
third  were  under  1.800.  Color.  Well  vitrified  specimens  are  commonly  dark  brown  or 
nearly  black.  The  browns  include  iim  (.Auburn),  13'k  (Russet),  it'm  (Prout’s 
Brown),  i3"m  (Warm  Sepia)  and  yG'm  ( Bister).  They  are  often  mottled  or  streaked 
with  black.  The  darkest  specimens  are  blacker  than  i'""m  (Sooty  Black).  .Applica- 
tions which  are  dull  because  of  blistering  or  penetration  usually  range  in  color  from 
13""  to  i3""m  (Cinnamon-Drab  to  Fuscous-Black),  but  occasionally  are  17""! 
(Hair  Brown).  Green,  which  is  exceptional,  was  noted  in  glaze  which  spread  in  small 
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trickles  from  the  main  body  ‘ind  collected  in  spots  over  the  light  slip.  Khe  color 
varied  from  i~]"\  to  2<;'"i  (Rainette  (ireen  to  Deep  (irape  Green),  the  main  body  of 
the  glaze  being  i 5'm  (Front’s  P)rown)  and  darker  where  thick  to  21""  (Grayish 
Olive)  where  thin.  \’iewed  in  thin  section  the  glass  is  characteristically  light  brown. 
'I extm'e  and  Jdtrification.  Only  a small  proportion  of  the  specimens  have  smooth, 
well  vitrified  glaze.  .Approximately  half  of  the  entire  bowls  are  roughened  by  fine, 
usually  broken,  blisters  which  vary  in  diameter  from  0.05  to  0.10  mm.  Many  other- 
wise well  fluxed  specimens  are  blistered  in  restricted  areas;  on  others  the  entire 
surface  is  honeycombed  with  fine  broken  bubbles.  .Approximatelv  a quarter  of  the 
entire  specimens  are  roughed  by  inclusions;  on  iH%  of  the  entire  bowls  of  the  Pecos 
collection  the  glaze  is  incompletely  fused  and  in  an  equal  proportion  it  is  partly  dull 
because  of  thinness  of  application.  The  glaze  spread  or  ran  on  approximately  one- 
cjuarter  of  the  specimens  and  the  same  proportion  show  brush  strokes.  Crazing 
occurs  only  on  the  lighter  colored,  thicker  parts  of  the  glaze;  it  was  noted  on  10% 
of  the  vessels  of  the  collection.  It  is  described  by  March’s—  “Semi-crystalline”'  and 
the  distance  between  lines  varies  from  0.1  to  0.5  mm.  Hardyiess.  \Vell  vitrified  speci- 
mens are  generally  5.5  rarely  6.5.  Solubilitv.  The  majority  of  specimens  are  readily 
attacked  by  i:i  hydrochloric  acid,  a yellow  precipitate  being  left.  Thickness  is 
\ ariable  with  extremes  of  0.0 1 and  0.08  mm.  excluding  exceptionally  thick  gathered 
patches  and  drops.  The  majority  of  glazes  are  between  0.0^  and  0.08  mm.  Inclnsio)is. 
Min  ute  black  angular  inclusions  (o.ooq  to  0.004  mm.  in  diameter)  are  not  uncommon 
and  flocculent  patches  of  black  opaque  material  are  characteristic.  Fine  inclusions 
of  quartz  are  seen  in  some  specimens  and  also  streaks  of  grayish  cloudy  material. 

Red  [‘.AiN'i'.  (holor.  Fully  oxidized  paints  are  7'k  (Hay’s  Russet),  5'i  ( Dragon’s- 
blood  Red)  grayed,  7'i  ( Vinaceous-Rufous)  and  5'k  (Brick  Red).  Imperfectly 
oxidized  they  become  9'd  to  1 1 ”i  (Cacao  Brown  to  Pecan  Brown),  q'l  (darker  than 
Kaiser  Brown)  and  in  extreme  reduction  i < Bone  Brown).  K'ullv  oxidized  colors 
are  not  modified  by  rehring  to  850°  C.  Hardyiess.  2.5  and  q.;;  to  4.  d’he  soft  paints  are 
badly  abraded  and  where  the  polish  has  been  removed  are  easily  rubbed  with  the 
finger.  Thickyiess.  Majority  of  specimens  are  0.05  to  0.08  mm.;  extremes  are  o.oq 
and  o.  10  mm.  Fiyiish.  Smoothed  with  strokes  running  longitudinally  with  the  design. 
Rough  streaks  are  often  left  between  strokes  and  surfaces  are  never  highly  lustrous. 
The  paint  never  crazes  but  is  often  badly  abraded  and  may  even  be  completely 
worn.  Optical  Properties.  Opaque,  bright  red  orange  in  incident  light.  \’ery  fine 
textured;  contains  no  mineral  inclusions  larger  than  o.oi  mm.  in  diameter. 

bdRING.  M ineral  inclusions  give  little  indication  of  firing  temperature.  Calcite 
was  not  noted  in  the  thin  sections  examined  and  only  two  sherds  in  a representative 
group  of  fifty-three  were  flaked  by  the  action  of  lime. 

Color  of  slip  and  paste  margins  indicate  an  oxidizing  atmosphere. 

(JLAZF,  III 

Me(  ;ascofic  observa  tions.  Paste  texture  is  variable,  some  sherds  are  dense, 
fine  and  homogeneous  while  others  are  medium  grained  and  somewhat  sandy  in 
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appearance.  The  tempering  material  Irequently  cannot  be  identibed  megascopically 
in  the  former  type  while  in  the  latter  sand  grains  are  plainly  visible.  The  rare  rock- 
tempered  sherds  cannot  invariably  be  distinguished  megascopically  but  usually  the 
porcelain-like  fragments  of  feldspathic  rock  are  noticeable.  7'he  fracture  is  earthen 
and  irregular. 

Temper,  d'he  majority  of  sherds  are  tempered  with  either  siltstone  or  stream 
sand.  The  proportion  of  siltstone  is  high,  90%  of  the  sherds  examined  containing 
some  fractures  of  either  siltstone  or  very  fine  sandstone.  I'he  siltstone  in  one-hfth 
of  the  sherds  has  a calcareous  cement,  in  the  remainder  the  cement  is  argillaceous. 
Texture  and  mineralogical  composition  of  both  stream  sand  and  siltstone  do  not 
differ  from  the  types  described  except  in  the  prominence  of  a very  fine  siltstone  con- 
taining numerous  flakes  of  dark  brown  biotite. 

.An  exceptional  sherd  contained  a high  percentage  of  pale  green  mica  apparently 
derived  from  a mica  shist.  In  a group  of  seventy-six  representative  sherds  six  were 
found  which  were  tempered  with  igneous  rock,  two  of  these  being  diorite  and  four 
hornblende  augite  porphyry  of  intermediate  composition. 

Texture.  .Average  grain  size — o.i  i mm.  in  diameter;  range — o.og  to  0.17 
mm.  M aximum  grain  size:  average — 0.94  mm.;  range — o.<;6  to  1.28  mm.  Average 
grading:  very  fine — 64.4%;  fine — qq.2%;  medium — 2.4%.  J'olume  of  temper:  aver- 
age— 25.7%;  range- -1 6.0  to  34.2%. 

Ci,.A.v.  In  transmitted  light  dark  gray  or  olive  brown,  occasionally  opaque; 
oxidized  areas  red  brown.  Generally  isotropic.  Refractive  index  majority  of  speci- 
mens between  1.550  and  1.560. 

Fhysic.al  PROPER!  ies.  Color.  Fast&  colors  are  rather  uniformly  distributed 
between  1 5"'"i  (Deep  Mouse  Gray),  15""'  (Mouse  (iray)  and  i (Pallid  Mouse 
Cirav).  d'he  shade  and  lighter  tint,  however,  preponderate  slightly  over  the  inter- 
mediate tone.  .Approximately  one-third  of  the  sherds  show  some  degree  of  oxidation, 
generally  irregular  margins,  one-third  or  more  of  the  thickness  of  the  vessel  wall. 
'I'he  usual  oxidation  color  is  9'k  (Kaiser  Brown ),  rarely  17'"  (Wood  Brown)  and  1 5"b 
(Pinkish  Cinnamon).  Oxidized  for  30  minutes  at  8«;o°  to  13"  (Vinaceous- 

'Fawny  to  Orange-Cinnamon),  13'T  (A'inaceous-Cinnamon ) and  14'd).  Rehred  to 
1200°  C. — 7'k  (Hay’s  Russet)  or  ~j"\  (A'inaceous-Russet).  Hardness.  3.^;  to  4,  the 
majority  are  under  4.  Rehred  to  1200°  C. — 5 to  5.5.  Modulons  of  Rupture.  Average- 
138  kg.  per  sq.  cm.;  range — 103  to  166  kg.  Strefigth  of  Hessel  If'alls.  Average — 30  kg. 
per  2.1;  cm.;  range-  19  to  44  kg.  Hppareut  Porositv.  .Average — 24.6%;  range — 21.2 
to  28.7%.  Rehred  to  1200°  C.:  .Average-  18.9%;  decrease — 23.2%. 

Slip.  Color.  Fhe  paler  and  clearer  colors  include  to  e (Tilleul-Buff  to  a 

half  tone  deeper),  ig'd'  to  e (Cartridge  Buff  and  a half  step  deeper),  i 5'T  to  e (Pale 
Pinkish  Cinnamon  and  a half  tone  deeper)  more  grayed.  Exceptionally  pale  slips 
are  whiter  than  17'"!  and  ig'^f.  Of  rare  occurrence  are  warmer  colors,  13'M  and 
i7'"d  (Light  V'inaceous-Cinnamon  and  A'inaceous-Buff ).  .A  pinkish  slip,  i3''ki 
(l.ight  A'inaceous-F'awn)  is  rare  as  is  also  I5'"e.  Interiors  are  frequently  grayed  by 
reduction;  the  color  range  includes  \~]"d  ('Filleul-Buff ) grayed,  I7""d  (Drab-Gray) 
and  I p""A  to  m ( l^ale  Mouse  Gray  to  Blackish  Mouse  Gray).  The  rare  reddish  slips 
are  7"  (Terra  Cotta),  7'h  (A'inaceous-Russet),  9”  (Testaceous),  11  "a  (a  half  step 
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paler  than  \hnaceous-Tawny)  and  (\  inaceous-Cinnamon).  Reduced  slips  are 

13'"  (Fawn  Color),  more  completely  reduced  17""  to  17""!  (Drab  to  Hair  Brown). 
Oxidized  at  850°  C.  tor  30  minutes  the  light  slips  become  i C^d  to  e (Light  Pinkish 
Cinnamon  and  a halt  tone  paler).  The  change  in  the  clearer  reds  is  barely  perceptible, 
others  became  1 1 "a  to  1 1 "b  and  13"  to  13'T  (Onion-skin  Pink  or  a halt  tone  deeper 
and  Orange-Cinnamon  to  \dnaceous-Cinnamon).  d'he  Pinkish  slip  retires  to  p"d 
( \ inaceous-Pink).  Retired  to  1200°  C.  the  light  slips  become  i9"d  (Cream-Butf) 
usually  slightly  grayed  and  ip'^b.  Har^^ness.  The  light  slips  tall  into  two  groups,  one 
ot  which  is  4 to  4. <;  and  shows  very  little  if  any  abrasion  whereas  the  second  group 
is  badly  worn,  and  varies  in  hardness  trom  2.5  to  3.;;  the  majority  being  2.<;  to  3. 
These  slips  usually  tall  within  the  lighter  color  range  of  the  group,  d'he  reddish  slips 
are  between  3.5  and  4.5.  'Fhickness.  o.oi  to  0.06  mm.  on  the  majority  of  sherds, 
thicker  slips  are  0.06  to  o.  1 1 mm.  and  an  exceptional  one  measured  0.23  mm.  in  the 
thickest  parts.  Finish  and  wear,  d'he  surtace  is  generally  even  and  the  slip  well 
smoothed  with  approximately  horizontal  strokes;  either  slightly  lustrous  or  dull; 
crazed  only  when  unusual  firing  conditions  have  caused  cracking  ot  the  paste. 
Soft  badly  abraded  slips  are  common,  the  interiors  usually  being  considerably  more 
worn  than  the  exterior,  in  extreme  examples  the  slip  is  entirely  gone.  Optical  Proper- 
ties. Gray  or  light  brown  in  transmitted  light.  Weakly  biretringent  or  isotropic. 
Cream  or  pale  yellow  in  incident  light.  Retractive  index  generally  1.560  to  1.564, 
occasionally  as  low  as  1.550.  Contains  a tew  quartz  grains  o.oi  to  o.o^;  mm.  in  di- 
ameter. 

(ji.AZE.  Composition.  Basically  a lead  silica  glass  colored  by  a variable  amount 
ot  manganese  and  iron.  Refractive  hidex  of  the  majority  of  specimens  is  near  1.800. 
A tew  are  as  high  as  1.850  and  a tew  are  between  1.737  and  1.778.  Color.  Nearly 
colorless  as  well  as  dark  glazes  are  tound,  also  a tew  odd  greens.  The  dark  glazes  are 
iim  (Auburn),  17m  (Raw  Lhnber),  ii'm  (Chestnut-Brown),  i Ck  (Cinnamon- 
Brown),  17'k  to  m (Dresden  Brown  to  Mummy  Brown),  17'T  to  m (Saccardo’s 
Ember  to  Sepia)  and  blacker  than  i'""m  (Sooty  Black).  Glazes  with  little  pigment 
are  19'T,  19",  19'd  (Chamois,  Honey  li’ellow  and  Isabella  Color).  Light  glaze  ov'er 
red  paint  becomes  17'm  (Mummy  Brown)  also  13'k  and  17'k  (Russet  and  Dresden 
l^rown),  rarely  9k  (Burnt  Sienna).  The  greenish  glazes  are:  21m  to  21k  (Dark 
Citrine  to  Citrine),  23'k  (Serpentine  Green),  21'm  (Olive-Citrine)  and  2i"m  (Olive), 
(ilaze  around  pits  is  I9'"b  and  21'"  (Dark  Olive-Buft).  Dull  impertectly  vdtrihed 
a;lazes  are  i3'"k  to  m (Natal  Brown  to  Bone  Brown),  13""!  to  k ( Benzo  Brown  to 
Fuscous),  17""!  to  m (Hair  Brown  to  Chaetura  Drab)  and  i C""i  (Deep  Mouse 
Gray).  Color  ol  glass  viewed  microscopically  is  light  brown.  'Pexture  and  vitrification. 
I'he  glaze  is  smooth,  lustrous  and  well  vitrified  on  less  than  a filth  ot  the  106  whole 
bowls  of  the  Pecos  collection.  Defects  causing  a dull  appearance  are,  in  order  of  their 
frequency,  blistering,  thin  application,  sintering  (underfiring)  and  inclusions.  In- 
crustation is  also  common.  Darker  parts  ot  the  glaze  otten  have  a misted  appearance. 
A tew  specimens  are  flaked  and  one  shows  slight  gathering  ot  the  glaze.  .Approxi- 
mately one-quarter  are  crazed.  The  glaze  had  spread  or  run  on  one-third  ot  the 
specimens  and  one-htth  show  brush  strokes.  Hardness.  I'he  majority  are  5.5  to  6, 
a few  are  4.^;  and  an  equal  number  7.  Solubility,  b.qually  divided  between  those 
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which  are  readily  soluble  in  i:i  hydrochloric  acid  and  those  only  slightly  soluble. 
'Fhickness  varies  between  0.03  and  o.  14  mm.  d'he  majority  of  specimens  are  between 
0.03  and  0.08  mm.  biclusions.  Dark  flocculent  masses,  and  spots  of  partially  dis- 
solved pigment  are  common.  The  minute  dark  opaque  sharply  angular  inclusions 
occur  less  Irequentlv.  Small  grains  of  quartz  and  feldspar  are  found  in  a few  speci- 
mens. In  some  instances  they  appear  to  have  been  derived  from  slip  or  paste  which 
has  been  attacked  by  the  glaze,  and  in  others  to  have  occurred  originally  in  the  glaze. 

Red  paint.  Color.  Clearest  colors  are  7')  (a  step  lighter  than  Hay’s  Russet), 
rarely  5T  ( Brick  Red).  The  majority  are  browner  and  duller  from  unfavorable 
firing  atmosphere.  These  include  7'i  (Vinaceous-Rufous),  7'T  (Cameo  Brown),  13'"! 
(.Army  Brown),  through  g'"m  (Light  Seal  Brown)  to  I3""k  and  m (Fuscous  and 
h'uscous-Black).  Colors  are  occasionally  yellower,  15"  (Cinnamon),  13"  and  I3"b 
(Orange-Cinnamon  and  \dnaceous-Cinnamon ).  Reduction  of  paint  frequently 
appears  to  have  been  independent  of  reduction  or  smudging  of  slip;  paint  may  be 
9"i  ( C acao  Brown ) where  there  is  very  noticeable  graying  of  the  slip,  whereas  the  slip 
surrounding  some  of  the  very  dark  gray  paints  may  not  be  noticeably  discolored, 
d'he  clearest  colors  are  commonly  on  the  creamy  slips.  Hardness.  Generally  3.5  to  4. 
A few  are  2.;;  and  the  dark  reduced  specimens  usually  exceed  4,  a few  approach 
Thickness . 0.03  to  0.08  mm.  on  the  majority  of  sherds,  very  rarely  0.23  mm.  Finish. 
Indifferently  smoothed  with  strokes  running  longitudinally  with  the  design.  Mod- 
erately lustrous  with  dull  unpolished  streaks.  .A  relatively  even  application,  some- 
times worn  off  or  peeled  with  slip,  and  occasionally  crazed. 

Firing.  Calcite  was  not  found  in  the  thin  sections  examined.  I'wo  in  a group 
of  seventy-fiv^e  representative  sherds  were  flaked  by  the  action  of  lime. 

Fhe  color  of  slip  and  paste  margins  indicate  an  oxidizing  atmosphere. 


(fL.AZF  IV 

M EGASCOPic  OBSERV'ATioNS.  'I'he  paste  is  characteristically  fine  and  homo- 
genous in  texture.  .A  scattering  of  siltstone  fractures  and  creamy  white  specks  of 
limestone  can  be  detected  with  a lo-power  hand  lens  in  the  majority  of  sherds,  d'he 
fracture  is  irregular. 

Temper.  Siltstone  fractures  are  present  in  all  but  a few  exceptional  pastes. 
The  texture  and  grading  of  the  siltstone  is  very  uniform.  It  is  generally  (70%  of  the 
specimens  examined)  cemented  with  argillaceous  material,  though  a calcareous 
cement  is  also  found.  Mineralogically  it  does  not  differ  from  the  specimens  previously 
described. 

■An  exceptional  sherd  from  a shouldered  bowl  has  an  extremely  fine,  nearly 
black  paste  which  is  apparently  untempered  as  it  contains  only  a scattering  of  very 
fine  grains  of  quartz  and  feldspar  and  a few  flakes  of  mica.  .A  magnification  of  380 
diameters  reveals,  in  addition  to  the  mineral  inclusions,  minute  particles  of  volcanic 
glass.  Six  of  the  fifty  sherds  examined  microscopically  were  tempered  with  igneous 
rock;  in  all  instances  a hornblende  augite  porphyry  of  intermediate  composition. 

Texture.  Average  grain  size — 0.12  mm.  in  diameter;  range — 0.08  to  0.17 
mm.  Maximum  grain  size:  average — 1.18  mm.;  range — 0.80  to  1.60  mm.  Average 
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grading:  very  tine-  :;8.4%;  fine — 46.0%;  medium — ^.6%.  J^oliime  of  temper:  aver- 
age~37.o%;  range^jo.4  to  43.5%. 

Clav.  Dark  gray  or  brown  in  transmitted  light,  occasionally  opaque;  oxi- 
dized areas  red  brown.  Generally  isotropic.  Retractive  index  majority  of"  specimens 
between  1.550  and  i,^;6o. 

Physical  proper  ties.  Color.  Nearly  two-thirds  of  Glaze  I \’  sherds  are  i C""h 
to  t (Light  Mouse  (fray  to  Pallid  Mouse  (jrav),  occasionally  with  a narrow  margin 
ot  iq"  ((drange-Cinnamon) ; one-htth  is  deeper  gray,  approaching  most  closely 
Neutral  Gray,  and  the  remainder  is  oxidized  with  colors  ranging  from  iq"b  (\dn- 
aceous-Cinnamon)  to  iJ;"b  (Pinkish  Cinnamon).  Five  sherds,  all  ot  which  were  rock 
tempered,  had  a distinct  color  range — oxidized  margins  of  17'M  (Pinkish  Buff)  and 
cores  ot  I5'""f  (l^allid  Mouse  (iray)  or  Carbon  Gray  8.  (dxidized  at  850°  C.  tor  50 
minutes-  -iq",  iq"a,  or  12"  (Orange-Cinnamon,  a halt  tone  paler  or  a halt  tone 
redder).  Retired  to  1200°  C. — 7'k  (Hay’s  Russet)  or  ~"\  (\dnaceous-Russet).  Hard- 
uess.  q.i;  to  4;  the  harder  sherds  are  more  typical.  Retired  to  1200°  C. — c;  to  5.:;. 
Modulus  of  Rupture.  Average — 161  kg.  per  sq.  cm.;  range — 12<  to  216  kg.  Strength 
of  Vessel  Halls.  Average — 52  kg.  per  2.5  cm.;  range-  21  to  49  kg.  Apparent  Porositv. 
Average — 26.2;  range — 22.8%  to  50.2%.  Retired  to  1200°  C.:  .Average-- 1 9.8%; 
decrease — 27.1%. 

Slip.  Color.  I'he  reddish  and  tan  slips  characteristic  ot  Glaze  1\'  are  in  marked 
contrast  to  the  dirty  whites  common  on  Glaze  II  and  III  vessels.  Glaze  W slips 
appear  to  exhibit  a continuous  gradation  from  red  to  tan  but  when  the  fully  oxidized 
colors  are  brought  out  by  retiring  it  is  found  that  there  are  two  distinct  types,  a true 
red  and  a paler  yellower  slip.  \ ariable  tiring  conditions  and  particularly  incomplete 
oxidation  in  the  original  tiring  tend  to  contuse  these  two  classes  of  slip.  The  clearer 
reds  are  commonly  9"  to  9"!  (Testaceous  to  Cacao  Brown)  or  iq”a  (a  halt  tone 
lighter  than  Orange-Cinnamon).  ITe  lighter  more  grayed  colors  which  may  be 
classed  as  tan  preponderate  over  red.  The  former  include  i C'T  less  gray,  \~"'h 
(.Av'ellaneous)  and  iq”'a.  Kxceptionally  clear  colors  are  1 C (Apricot  Orange)  grayed, 
9'a  (a  halt  step  lighter  than  Rutous),  9”b  to  a and  i i"b  to  iq”b  (Japan  Rose  to  a 
halt  tone  deeper  and  Onion-skin  Pink  to  \dnaceous-Cinnamon).  Whitish  slips 
similar  to  the  soft  slips  of  Glaze  III  are  grayer  than  I7"'d  to  t (\'inaceous-Butf  to 
l illeul-Butt ).  d'hese  are  ot  rare  occurrence.  Oxidized  at  850°  C.  tor  50  minutes  the 
clearer  slips  are  unchanged,  retiuced  reds  become  1 1 ” to  11  "c  (\dnaceous-Tawny  to  a 
halt  step  paler  than  Onion-skin  Pink),  and  the  tans  iq'M  (Light  \dnaceous-Cinna- 
mon)  or  iq"d  grayed.  Rehred  to  1200°  C. — 7'T  (Cameo  Brown);  rarely  slightly 
clearer  than  ~"\  (\dnaceous-Russet).  Whitish  slips-  paler  than  I7”"f  (Pale  Drab- 
Gray).  Hardness.  I'he  majority  ot  both  tan  and  red  slips  are  4 to  4.^;,  a tew  are 
and  very  rarely  a red  slip  as  soft  as  q is  found.  ITe  rare  whitish  slips  are  2.:;  to  q. 
Retired  to  1200°  C.—  to  6.  V'hiclaiess  ot  both  tan  and  red  slips  is  variable;  the 
majority  are  o.oq  mm.  or  less,  a few'  are  0.06  to  0.08  mm.  and  exceptional  specimens 
are  o.  I4  to  o.2q  mm.  There  is  no  marked  difference  in  thickness  ot  exterior  as  com- 
pared with  interior  slip.  Fi)iish  and  xvear.  Surfaces  are  even  and  generally  well 
smoothed  w'ith  horizontal  strokes.  Occasionally  moderately  lustrous  but  usually 
dull.  Fixteriors  are  not  infrequently  more  lustrous  than  the  interiors,  suggesting  that 
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the  inner  surface  may  be  slightly  worn,  but  peeling  or  deep  abrasion  is  rare  except 
in  the  whitish  slips.  Crazing  is  exceptional  but  upon  close  examination  some  speci- 
mens are  seen  to  have  fine  lines  running  mainly  in  a horizontal  direction.  Optical 
Properties.  Idght  slips.  Tan  to  gray  in  transmitted  light.  Cream  colored  in  incident 
light.  Weakly  birefringent  or  isotropic.  Retractive  index.  Majority  1.564  to  1.567. 
Reddish  slips.  Dark  brown  in  incident  light.  Isotropic.  Retractive  index  1.578. 

Glaze.  Composition.  .A  lead  silica  glass  colored  by  a variable  amount  ot 
manganese  and  iron.  Refractive  index.  Halt  ot  the  specimens  examined  were  between 
1.800  and  1.850.  The  remainder  were  under  1.800  the  lowest  being  1.7,16.  Color. 
(jlaze  is  characteristically  very  dark  brown  or  blackish.  Many  specimens  are  blacker 
than  i'""m  (Sooty  Black)  and  the  browns  are  often  streaked  or  splotched  by  black, 
d'he  browns  include;  the  range  trom  9m  to  15m  (Chestnut  to  Brussels  Brown),  9'm, 

I I'm,  17'm  (Carob  Brown,  Mars  Brown,  Mummy  Brown)  and  ly'dii  (Sepia).  The 
color  of  impertectly  vitrified  glaze  is  the  same  as  in  Glaze  111.  \dewed  microscopically 
the  glass  is  light  brown.  'Texture  and  vitrificatioyi.  Ot  the  entire  bowls  (76)  of  the 
collection,  15%  had  a well  vitrified  lustrous  glaze,  while  35%  was  dulled  and  rough- 
ened by  broken  blisters,  and  the  remainder  was  lusterless  because  of  thin  application, 
granular  inclusions  or  unbroken  bubbles  and  incomplete  vitrification.  I'he  glaze  on 
52%  had  spread  though  generally  but  slightly  and  only  8%  had  run.  Brush  strokes 
were  noted  on  only  2%.  The  glaze  of  over  halt  was  encrusted.  Crazing  is  uncommon, 
only  10%  showing  any  evidence  ot  crazing  and  these  being  the  thicker  lighter  colored 
specimens.  Hardness.  'Fhe  majority  of  specimens  are  5.5  to  6,  a few  are  slightly 
harder  than  6 and  a tew  are  5.  Solubility.  The  specimens  examined  were  equally 
divided  between  those  which  are  very  soluble  and  those  which  are  only  slightly 
soluble  in  i;i  hydrochloric  acid.  'Thickness.  \"aries  trom  o.oi  to  0.20  mm.  d'he  ma- 
jority are  between  0.03  and  0.06  mm.  Inclusions.  Klocculent  patches  of  dark  opaque 
pigment  are  common,  occurring  in  over  halt  the  specimens.  .An  equal  number  are 
entirely  opaque.  Rartiallv  dissolved  specks  of  pigment  occur  occasionally  but  minute 
angular  sharply  defined  opaque  inclusions  are  rare.  Inclusions  ot  quartz  0.05  to  0.14 
mm.  in  diameter  are  tound  onlv  rarelv. 

Red  1‘AINt.  Red  paint  was  used  on  approximately  half  of  the  red  slipped 
specimens  and  the  slip  and  paint  are  trequently  barely  distinguishable.  Red  paint  is 
much  more  commonly  used  on  the  tan  slip  with  which  it  gives  a pleasing  contrast. 
Color.  The  clearest  colors  are  5'k  ( Brick  Red),  7'k  (Hay’s  Russet)  and  7'i  (Vinaceous- 
Rutous)  more  grayed.  More  common  are  the  duller  reds  and  browns  which  result 
trom  impertect  oxidation — 9"  (Testaceous),  1 1 " (\dnaceous-Tawny ),  9'T  (W  alnut 
Brown),  9""i  (Deep  Brownish  I)rab),7"m  (Chocolate)  and  C"'\  to  k (Vinaceous- 
Brown  to  Dark  V’inaceous-Brown ).  Oxidized  at  850°  C.  tor  30  minutes  the  clearer 
colors  are  unchanged.  Hai'dtiess.  3 to  3.5;  when  reduced  4.5.  'Thickness.  0.03  mm.  or 
less  on  the  majority  ot  specimens,  rarely  as  thick  as  0.08  mm.  Finish.  W ell  smoothed 
with  strokes  which  generally  follow  the  direction  of  the  design.  Surface  seldom  highly 
lustrous.  Crazing  rare. 

h'lRiNG.  Calcite  was  not  found  in  the  thin  sections  examined.  I'wo  sherds  in  a 
group  ot  htty-three  were  flaked  by  the  action  ot  lime. 
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Color  of  slip  and  paste  marains  indicate  that  the  atmosphere  was  aenerallv 
oxidizing. 


Gl.AZK  V 


Mec;ascoi'ic  ob_serva tions.  Examination  with  a lo-power  hand  lens  gen- 
erally leaves  no  doubt  that  the  paste  was  sand  tempered,  for  the  subangular,  pre- 
ponderantly transparent  or  translucent  grains  are  clearly  visible  and  tine  sandstone 
fractures  can  also  sometimes  be  observed.  Other  inclusions  occasionally  detected 
are  creamy  patches  of  limestone  and  particles  of  dark  brown  or  black  furruginous 
material.  The  paste  is  characteristically  soft  and  friable  and  the  fracture  irregular. 

Temper.  .All  of  the  Glaze  V sherds  examined  were  tempered  with  either  silt- 
stone  or  stream  sand.  Siltstone  fractures  were  found  in  approximately  three-quarters 
of  the  specimens  examined.  In  the  majority  of  these  (78%)  the  siltstone  had  a cal- 
careous cement,  the  remainder  was  cemented  with  argillaceous  material.  The  min- 
eralogical  composition  of  the  siltstone  and  stream  sand  is  the  same  as  that  of  preced- 
ing  types.  (3ne  sherd  tempered  with  stream  sand  was  distinguished  by  a peculiar 
corrosion,  pitting  and  grooving  of  the  feldspar  and  quartz  grains. 

Texture.  .Average  grain  size — 0.1 4 mm.  in  diameter;  range — 0.10  to  0.18 
mm.  Maximum  grain  size:  average — 1.36  mm.;  range — 1.20  to  1.60  mm.  .Average 
grading;  very  fine — 50.0%;  fine-  40.8%;  medium — 8.0%;  coarse — 1.2%.  Volume  of 
temper:  average — 29.8%;  range — 21 .9  to  39.0%. 

Ci.AV.  Brown  or  gray  in  transmitted  light.  (lenerally  isotropic.  Refractive 
index  between  i.;;i;oand  i.«;64. 

Physical  properties.  Color,  judged  by  color,  sherds  fall  in  several  groups, 
although  these  intergrade  to  a certain  extent  and  may  be  due  primarily  to  difference 
in  firing  treatment  rather  than  to  paste  composition.  .A  little  over  half  of  the  sherds 
are  15'""  to  15'""!,  (Mouse  Gray  to  Deep  Mouse  Gray)  and  approximately  one- 
third  are  lighter  gray  i to  f and  Neutral  Gray  d to  f.  Neither  of  these  groups 

shows  any  indication  of  surface  oxidation  in  margin  colors.  The  remainder  of  the 
sherds  (20%)  shows  some  degree  of  oxidation,  either  narrow  to  deep,  irregular 
margins  of  1 1 "i  (Pecan  Brown)  or  more  complete  oxidation,  sometimes  with  core 
margin  variations  in  brown.  Colors  grade  from  ii"i  (Pecan  Brown)  to  (.Army 
Brown).  The  light  and  dark  gray  pastes  appear  to  differ  in  texture,  the  lighter  grays 
being  finer  and  more  sparsely  tempered.  The  greater  color  contrast  in  the  dark  gray 
and  brown  sherds,  however,  undoubtedly  contributes  to  this  impression.  While  the 
color  range  of  this  type  is  the  same  as  that  of  Glazes  II,  III  and  IV,  the  increased 
proportion  of  dark  grays  is  marked.  Oxidized  at  850°  C.  for  30  minutes-  -9'd  (Cacao 
Brown)  and  ii"  ( \dnaceous-Tawny)  grayed;  occasionally  13"  (Orange-Cinnamon) 
less  gray.  Rehred  to  1200°  C. — 7'k  (Hay’s  Russet)  or  ~"\  (\dnaceous-Russet).  Hard- 
ness. 4 to  4.G  Rehred  to  1200°  C.--  5 to  <.5.  Modulus  of  Rupture.  .Averatje — 156  kg. 
per  sq.  cm.;  range — 70  to  205  kg.  Strength  of  Idssel  Il'alls.  .Average — 27  kg.  per  2.5 
cm.;  range — lotoqi  kg.  Toro.r//v.  .Average- -24.  i %;  range — 19.3  to  3 1.6%. 

Rehred  to  i 200°  C. : .Average — 23.7%;  decrease — 1.6%. 

Slip.  Color.  Typically  ly^'f  to  e (Tilleul  Buff  or  a half  tone  deeper);  excep- 
tionally clear  colors  range  from  i 5"e  and  f to  i7"e  and  f.  Graved  bv  reduction  2i""d 
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(Smoke  Gray)  and  i ( Dark  Mouse  Gray).  Oxidized  at  850°  C.  for  jjo  minutes, 

ly'ki  (Pinkish  Buff).  Rertred  to  1200°  C.- -I9'"b.  Hanhiess.  Generally  j.5  to  4, 
rarely  4.5.  Exceptionally  soft  slips,  usually  badly  worn,  are  2.^  to  3.  Refired  to  1200° 
C.  7.5.  Thickjiess . interior  0.08  to  0.14  mm.;  on  the  majority  of  specimens  o.ii  to 
o.  14  mm.  and  frequently  varying  within  these  limits  on  a single  specimen.  Exterior 
0.06  to  o.  14  mm.,  in  the  majority  0.06  to  0.08  mm.  Finish  and  wear.  Smoothed  with 
nearly  horizontal  strokes  which  sekiom  cover  the  surface  uniformly,  so  that  generally 
faintlv  lustrous  streaks  alternate  with  dull  ones.  Many  poorly  smoothed  specimens 
have  resulted  from  careless  evening  of  the  vessel  surface.  I'he  slip  on  approximately 
one-hfth  of  the  specimens  is  badly  abraded.  Crazing  is  exceptional.  Optical  Proper- 
ties. d an  to  gray  in  transmitted  light;  weakly  to  brightly  birefringent.  Refractive 
index.  The  majority  of  specimens  fall  within  the  range  of  1.^50  to  i.«;64.  Contains  a 
scattering  of  quartz  grains  0.03  to  0.05  mm.,  rarely  as  coarse  as  0.08  mm.  in  diameter. 

Gi.aze.  Composition.  .\  lead  silicate  glass  colored  by  iron  and  manganese. 
Refractive  index  of  glass.  I'he  majority  of  specimens  exceed  1.800  and  one-third  of 
those  examined  exceeded  1.850.  Color  of  the  glass  is  often  highly  variable,  definite 
areas  of  darker  color  evidently  being  due  to  uneven  distribution  of  the  pigment 
before  it  was  taken  into  solution.  Black  and  very  dark  brown,  most  closely  approach- 
ing 7m  ( Bay)  and  darker,  occasionally  i im  (Auburn)  or  i «;m  to  17m  (Brussels  Brown 
to  Raw  L'mber)  are  typical.  Tighter  browns,  17'k  (Dresden  Brown)  and  19'i  (Old 
Gold),  and  olive,  19m  (Medal  Bronze),  are  exceptional.  Green  has  been  observed 
only  around  pits.  Many  of  the  well  vitrified  brown  glazes  are  irridescent.  Texture  a)id 
vitrification.  .As  there  are  few  complete  vessels  in  the  l^ecos  collection  observations 
were  limited  to  sherds  and  neither  the  proportion  of  successful  pieces  nor  the  uni- 
formity in  vitrification  could  be  recorded,  d'he  glaze  on  two-thirds  of  the  sherds 
from  general  digging  is  well  vitrified  and  highly  lustrous.  .Approximately  one-hfth 
of  the  glazes  is  blistered  but  a matte  surface  caused  by  incomplete  vitrihcation  is 
exceptional  and  dullness  resulting  from  thin  application  is  very  rare,  d'he  glaze  on 
two-thirds  of  the  sherds  is  crazed.  Hardness.  5.5  to  6.5,  rarely  Solubility.  Readily 
attacked  by  i;i  hydrochloric  acid,  d'he  precipitate  is  usually  yellow.  Thickness. 
0.08  to  0.14  mm.  on  the  majority  of  specimens.  E.xceptionally  thin  lines  0.03  mm.; 
thick  parts  0.30  to  0.40  mm.  hiclusioyis.  Spots  and  masses  of  undissolved  pigment 
occur  but  are  not  characteristic.  Small  grains  of  quartz  and  feldspar  are  rarely 
found. 

Red  p.aint.  Color.  Commonly  7'k  (Hay’s  Russet)  or  varying  a half  step  in 
intensity  or  hue  from  this  color.  Reduced  9'm  (Carol)  Brown)  and  9""k  (Dusky 
Drab).  Oxidized  at  850°  C.  for  30  minutes  clearer  colors  are  unchanged.  Hardness. 
3 to  3.5,  when  reduced  4.5.  Thickyiess.  Generally  o.oi  to  0.05  mm.  E.xceptionally 
thick  specimens  are  o.  11  mm.  Finish.  Well  smoothed  and  faintlv  lustrous.  Rarely 
crazed  but  frequently  worn. 

I''iRiNG.  Calcite  occurred  in  8 of  the  25  sherds  thin  sectioned.  No  example  of 
calcined  limestone  was  found  in  a representative  lot  of  53  sherds. 

Clear  slips  and  paints  show  that  an  oxidizing  atmosphere  usually  prevailed  at 
least  during  the  final  stages  of  firing,  but  such  conditions  were  never  maintained 
long  enough  fully  to  oxidize  the  paste. 
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Megascopic  observcations.  The  paste  is  friable  and  the  numerous  medium 
and  occasional  coarse,  opaque  white  and  gray  tempering  fragments  stand  out 
plainly.  Examination  with  a lo-power  lens  reveals  many  subangular  translucent  or 
transparent  grains  which  raise  doubt  as  to  whether  the  paste  was  tempered  with 
rock  ot  sand.  I'he  fracture  is  irregular. 

Temper.  I'he  majority  ot  sherds  are  tempered  with  igneous  rock  but  in 
contrast  to  Glaze  I Red  the  texture  and  composition  ot  the  rock  is  relatively  uniform. 

I'he  rock  is  a porphyry  and  scattered  through  the  paste  are  crystals  of  feldspar, 
hornblende  and  augite  and  fragments  ot  microcrystalline  groundmass  often  contain- 
ing phenocrysts.  d'he  principal  feldspar  is  andesine.  It  exhibits  marked  zoning  and  is 
frequently  considerably  altered  particularly  at  the  centers  of  crystals.  Altered  areas 
are  dark  brown  and  patches  of  calcite  are  sometimes  formeci.  Potash  feldspar  is 
represented  by  microcline  but  fragments  are  rare  and  none  were  seen  in  the  rock 
groundmass.  In  most  sections  a few  large  grains  of  quartz  occur  but  they  are  more 
rounded  than  the  other  mineral  or  rock  inclusions  and  primary  quartz  was  not  found 
in  the  rock  fractures.  It  is  improbable  that  these  quartz  grains  occurred  originally 
in  the  clay  for  they  are  too  coarse.  It  is  possible  that  sandstone  metates  were  used 
for  grinding  the  rock  temper  and  that  grains  of  quartz  were  rubbed  loose  from  them 
and  so  included  with  the  temper.  I'he  hornblende  crystals  are  olive  to  reddish  brown 
in  color.  They  are  often  considerably  altered  and  in  extreme  cases  are  completely 
replaced  by  granular,  black,  opaque  material.  I'he  augite  is  very  pale  green  and 
rarely  altered.  It  occurs  in  approximately  the  same  proportion  as  the  hornblende, 
though  one  or  the  other  may  preponderate  in  the  rock  of  a given  sherd.  Grains  of 
magnetite  also  occur.  The  groundmass  is  cryptocrystalline.  It  varies  in  color  in 
transmitted  light  from  pale  gray  to  brown  and  is  sometimes  considerably  altered. 

d hree  sherds  were  found,  among  the  twenty-four  sherds  sectioned,  which  were 
sand  tempered.  Only  one  of  these  contained  the  type  of  siltstone  characteristic  of 
other  Pecos  Glazes.  One  of  the  two  distinctive  specimens  was  tempered  with  very 
fine  well  assorted  silt  in  which  were  numerous  flakes  of  olive  hornblende,  and  the 
other  contained  fractures  of  corroded  feldspar  and  a scattering  of  sandstone  frag- 
ments which  were  peppered  with  fine  grains  of  magnetite. 

.Another  exceptional  sherd  contained  a scattering  of  sherd  fragments  and  fine 
sand  with  numerous  particles  of  augite.  While  it  is  not  possible  to  recognize  mega- 
scopically  the  character  of  temper  in  these  sherds,  they  are  generally  much  finer  in 
texture  than  typical  Glaze  \d  sherds  from  Pecos. 

Texture.  .Average  grain  size — 0.22  mm.;  range — o.  16  to  o.qo  mm.  The 
largest  rock  fragment  noted  measured  2.0  mm.  in  diameter.  The  feldspar  pheno- 
crysts average  0.8  by  o.q  mm.  Small  crystals  in  the  groundmass  average  o.  14  by 
0.24  mm.  The  hornblende  and  augite  crystals  average  0.48  by  0.16  mm.  .Average 
grading:  very  fine — 2<;.6%;  fine- -44.8%;  medium — 23.6%;  coarse — <^.2%;  very 
coarse — 0.4%.  I'olume  of  temper:  average — qi.2%;  range- -26.6  to  48.5%. 

Clay.  Gray  or  brown  in  transmitted  light,  occasionally  opaque.  Isotropic, 
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rarely  weakly  birefringent.  Refractive  index  between  1.550  and  1.564  in  the  majority 
of  specimens. 

Physical  f’roperi'ies.  Color.  The  paste  color  of  the  majority  of  sherds  is 
relatively  uniform.  Oxidized  margins  are  characteristic  and  are  generally  less  than 
one-third  the  thickness  of  the  vessel  wall.  The  oxidized  paste  color  varies  from  i T'i 
(Pecan  Brown)  to  7'i  (\dnaceous-Rufous).  Cores  are  usually  Light  to  Pale  Neutral 
Gray;  I5'""m  (Blackish  Mouse  Gray)  is  less  characteristic.  Oxidized  at  850°  C.  for  30 
minutes — generally  13"  (Orange-Cinnamon) ; occasionally  11"  ( \dnaceous-Tawny), 
1 5"b  (Pinkish  Cinnamon)  or  i i "k  (Rood’s  Brown)  with  margins  of  9'k  (Kaiser 
Brown).  Retired  to  1200°  C. — y"i  (\’inaceous-Russet)  or  5"k  (Prussian  Red).  Hard- 
ness. 3.5  to  4,  usually  under  4.  Retired  to  1200°  C. — 7 + . Modulus  of  Rupture. 
Average — 120  kg.  per  cu.  cm.;  range — 104  to  147  kg.  Strength  of  Vessel  H'alls. 
Average — 32  kg.  per  l.c,  cm.;  range — ii  to  44  kg.  Appareyit  Porosity.  Average — 
25.9%;  range--22.5%  to  31.2%.  Retired  to  1200°  C.-  Average  15.2%;  decrease — 
H-3%- 

Slip.  Color.  Light  Slip.  Typically  i7'"d  to  f (\'inaceous-Butf  to  Tilleul-Butf) 
and  pV’^d  to  b (Light  \’inaceous-Fawn  to  Vinaceous-hawn)  grayed.  As  a result  of 
thinness  and  unevenness  of  application  slips  are  usually  streaked  and  moditied  by  the 
underlying  paste  color  which  is  9'd  to  i i"i  (Cacao  Brown  to  Pecan  Brown).  The  slip 
is  often  grayed  as  though  stained  with  usage  and  then  approaches  I9""e  in  color. 
Exceptional,  more  highly  colored  slips,  are  I3”’d  to  b.  Oxidized  by  refining  to  850° 
C.  for  30  minutes — i C^d  to  f (Light  Pinkish  Cinnamon  to  Pale  Pinkish  Cinnamon) 
grayed  and  ly^d  to  f (Pinkish  Buff  to  Pale  I^inkish  Buff)  grayed;  13'Ci  (Light 
\'inaceous-Cinnamon)  is  exceptional.  Retired  to  i 200°C. — 2i'"f  ( Pale  Olive-Butf)  or 
21  "'d  (Olive-Buft)  grayed.  Often  absorbed  by  the  paste.  Reddish  Slips.  5'k  (Brick 
Red),  9'i  grayed,  f \ (Cacao  Brown).  Oxidized  at  850°  C.  for  30  minutes — ~j"\ 
( \'inaceous-Russet)  and  ii"  ( \dnaceous-Tawny ).  Hardness.  Light  Slip.  3.5  to  4; 
occasionally  as  soft  as  3 or  as  hard  as  4.5.  Retired  to  i 200°  C.-  blistered.  Reddish  slip. 
4 to  4.<:  occasionally.  'Thickness.  \’aries  from  a him  so  thin  as  to  be  indistinguish- 
able from  the  paste  to  0.05  mm.  in  the  thicker  parts.  Finish  and  wear.  Idght  slips. 
characteristic  uneyenness  of  slip  is  caused,  partially  at  least,  by  indifferent  smooth- 
ing of  the  vessel  surface  prior  to  slipping,  the  slip  being  thin  on  ridges  and  protuber- 
ances. It  is  generally  entirely  without  luster  and  smoothing  strokes  are  not  visible 
but  the  thin  streaks  show  that  the  surface  was  worked  in  a nearly  horizontal  direc- 
tion. The  exceptional,  relatively  even,  coats  show  polishing  strokes  and  have  a 
medium  luster.  Crazing  of  the  slip  was  not  noted  but  in  restricted  areas  shrinkage 
of  the  paste  produces  the  effect  of  a crazed  slip.  It  does  not  tend  to  peel  or  slough 
off  but  viewed  microscopically  the  surface  appears  rough,  pitted  and  scaly,  this 
appearance  being  caused  partially  bv  wear,  partially  by  careless  smoothing.  Reddish 
slips  like  the  light  slips  are  often  ridged  in  surface  but  since  there  is  little  if  any  color 
contrast  between  slip  and  surface  zone  of  the  paste,  the  red  slips  are  more  even  in 
appearance  than  the  light  ones.  The  red  slips  are  slightly  lustrous  and  faint  hori- 
zontal polishing  strokes  can  be  seen.  Fine  crazing  sometimes  occurs  but  abrasion  is 
exceptional.  Optical  Properties.  Light  slips,  tan  to  light  brown  or  dark  brown  and 
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nearly  opaque  in  transmitted  light,  former  group  birefringent,  latter  isotropic;  all 
cream  colored  in  incident  light.  Refractive  index  varies  from  1.549  to  1.567,  the 
majority  are  between  1.55,5  1.564.  I here  is  no  difference  in  refractive  index 

between  isotropic  and  birefringent  pastes. 

(iL.AZK.  CompoS'ition.  Lead  silica  glass  colored  principally  by  a variable 
amount  of  iron.  Refractive  hidex.  Hetween  i.8co  and  1.850  in  the  majority  of  speci- 
mens, greater  than  1 .850  in  one-third  and  less  than  1 .800  in  some,  an  exceptional  one 
being  1.684.  (dolor,  d he  well  vitrified  glazes  are  typically  olive  brown.  Colors  are 
generally  a step  darker  than  Ridgway’s  w series  from  15  to  21  (Brussels  Brown  to 
Dark  Citrine)  and  the  same  range  in  the  one  primes  ( l^rout’s  Brown  toOlive-Citrine). 
I he  yellower  members  of  the  series  preponderate.  The  glaze  has  frequently  dis- 
solved the  slip  exposing  the  gray  paste  which  seen  through  the  yellowish  glass  im- 
parts to  it  a greenish  hue.  Colors,  though  in  the  majority  of  specimens  are  as  dark 
or  darker  than  w,  are  not  uniform  in  intensity;  15k,  21k  and  17'k,  (Sudan  Brown, 
Citrine  and  Dresden  Brown)  occur.  More  distinct  greens  include  2i"'m  (Dark 
Olive),  25'"k  to  i,  25'"k  to  m (Lincoln  Green  to  Dusky  Olive-Green)  and  29"'i 
( Pois  (ireen).  (ilazes  altered  by  reduction  are  I9"m  (Brownish  Olive)  and  -,3^hn 
(Dark  Greenish  Olive),  d he  dull  imperfectly  vitrified  glazes  are  to  m ( Benzo 

Brown  to  b'uscous-Black ),  17""  to  17""!  ( I)rab  to  Hair  Brown)  and  2i""m  (Oli- 
vaceous Black  [il).  Vdewed  microscopically  the  glass  is  pale  brown  or  olive  in  color. 
'Texture  and  vitrification.  I here  are  insufficient  entire  bowls  in  the  collection  to 
warrant  conclusion  as  to  the  proportion  of  satisfactorily  vitrified  specimens  and  the 
sherds  show  only  the  defects  which  were  common  and  the  textures  of  the  best 
vitrified  pieces  without  indicating  the  proportion  of  successful  vessels  produced, 
d he  best  vitrified  specimens  are  highly  lustrous,  but  blistering  especially  locally  is 
common,  and  surfaces  are  roughened  by  inclusions.  Occasional  specimens  are 
chipped  and  a peculiar  etched  appearance  is  not  rare  while  encrusting  appears  to 
have  been  common.  Crazing  is  characteristic,  two-thirds  of  the  sherds  examined 
being  crazed  in  at  least  the  thicker,  lighter  parts,  many  over  the  entire  surface. 
Hardness,  d'he  majority  of  specimens  are  5.5,  a few  are  5,  and  none  harder  than  6 was 
found.  Solubilitw  d'he  majority  of  specimens  are  readily  soluble  in  1 ;i  hydrochloric 
acid,  only  rarely  is  one  found  which  is  only  slightly  attacked.  'Thickness  varies  from 
0.05  to  0.45  mm.  d'ypically  thicker  parts  of  the  glaze  vary  from  o.  14  to  0.29  mm. 
and  the  thinner  from  0.05  to  0.08  mm.  \'ariation  in  thickness  on  a single  specimen 
may  be  as  great  as  0.37  mm.,  though  frequently  is  only  0.05  mm.  Inclusions . .\  large 
proportion  of  the  glazes  are  clear  and  free  from  flocculent  patches  or  spots  of  par- 
tially dissolved  pigment,  though  these  sometimes  occur.  .A  characteristic  appearance 
is  caused  by  the  exposure  of  paste  and  coarse  temper;  the  grains  of  feldspar  often 
appearing  opalescent  and  the  black  splinters  of  ferromagnesian  mineral  giving  a 
speckled  effect.  Batches  of  partially  dissolved  slip  are  not  uncommon  especially  near 
the  margins  of  the  glaze.  Minute  unbroken  bubbles,  usually  microscopic  in  size, 
dispersed  throughout  the  glaze  are  characteristic. 

Firing.  Calcite  was  found  in  two  of  the  twenty-four  sherds  thin  sectioned  and 
six  sherds  from  the  same  group  were  flaked  by  the  action  of  lime. 

Color  of  paste  margins  indicates  an  oxidizing  atmosphere. 
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IN’TKKPRETATIOX  OF  TECHNOLOGICAL  DATA 

'Eotally  new  ceramic  practices  and  materials  were  introduced  when  Glaze 
replaced  Black-on-white  ware.  The  decoration  of  pottery  with  a true  glaze  is,  of 
course,  the  most  striking  innovation,  but  body  and  slip  clays,  temper  and  firing 
methods  also  differ  from  those  used  in  the  preceding  period.  Definite  proportions  of 
ingredients  and  firing  temperatures  were  necessary  for  the  successful  production  of 
glaze,  which,  therefore,  required  greater  skill  than  decoration  with  a plant  extract. 
Bv  firing  ferruginous  clay  in  an  oxidizing  atmosphere  there  was  obtained  a pleasing 
range  of  reds,  buffs  and  creams,  in  marked  contrast  to  the  unrelieved  monotony  of 
Black-on-white  ware  grays.  What  brought  about  these  discoveries?  "Fhey  are  clearly 
not  the  outgrowth  of  experimentation  with  the  materials  known  in  the  Black-on- 
white  period.  If  glaze  was  introduced  into  Pecos  through  pueblos  where  the  art  had 
been  mastered,  how  long  did  it  take  for  Pecos  potters  to  learn  to  make  the  ware  and 
what  were  the  sources  of  influences  which  led  to  its  development? 

d'he  distinct  classes  of  temper  which  occur  in  the  various  types  throw  some 
light  on  problems  of  origin  and  relationship.  The  earliest  Rio  Grande  Glaze  types, 
I Red  and  I Yellow,  were  tempered  with  crushed  igneous  rock,  either  basalt  or  fine- 
grained and  porphvritic  rock  of  intermediate  composition.  Toward  the  end  of 
Glaze  I times  there  appears  at  Pecos  in  minor  proportions  a type  (tempered  with 
either  sand,  siltstone  or  fine  sandstone)  having  certain  characteristics  of  Glaze  I 
Red  though  technically  inferior  in  practically  every  respect;  the  red  slip  is  imperman- 
ent, the  glaze  imperfectly  vitrified  and  the  paste  sandy  and  friable.  'Phe  three  suc- 
ceeding types,  Glazes  II,  III,  and  IV,  are  also  tempered  with  siltstone  or  stream  sand, 
with  the  exception  of  a few  specimens  which  contain  ground  igneous  rock  similar  to 
that  found  in  Glaze  1.  (ilaze  V,  the  most  distinctive  and  persistent  of  Pecos  Glaze 
types,  was  evidently  always  tempered  with  stream  sand  or  crushed  siltstone,  no 
example  of  igneous  rock  temper  having  been  found.  In  Glaze  VI,  the  last  type  of  the 
series,  however,  igneous  rock  reappears,  and  sherd-  or  sand-tempered  specimens  are 
extremely  rare.  Several  different  kinds  of  igneous  rock  were  used,  but  petrographic 
examination  rarely  discloses  the  mixture  of  the  different  varieties  in  a single  speci- 
men which  would  be  expected  had  drift  rock  from  washes  or  stream  beds  been 
gathered  for  temper.  Although  disintegrated  rock  would  be  most  easily  ground,  the 
feldspars  seldom  show  the  degree  of  alteration  characteristic  of  material  from  weath- 
ered outcrops. 

'Phe  major  geologic  formations  of  north-central  New  Mexico  have  been  mapped 
and  described  in  sufficient  detail  to  render  it  possible  to  ascertain  within  very  definite 
limits  the  source  of  these  various  tempering  materials.* 

Phe  siltstones,  sandstones  and  sand  all  occur  in  the  immediate  vicinity  of 
Pecos,  but  the  nearest  formations  of  the  igneous  rocks  used  are  from  twenty-five  to 
thirty  miles  distant  from  the  site.  Basalt  occurs  in  the  series  of  volcanic  cones  which 
extend  in  a north-south  line  paralleling  the  Rio  Grande  and  probably  marking  an  old 

' The  principal  formations  are  shown  on  the  Geologic  Map  of  New  Mexico  prepared  by  N.  H. 
Darton,  L.S.  Cieol.  Survey,  1928. 
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fracture.  I he  hows  nearest  Pecos  are  some  forty  miles  due  west,  directly  northwest  of 
the  Cerrillos  Hills.  \ arious  types  of  hasalt  are  found  in  the  sherds;  olivine  is  present 
in  some,  absent  in  others,  and  the  relative  size  and  development  of  feldspar  and 
augite  crystals  vary.  With  more  detailed  held  studies  these  characteristics  may  aid  in 
locating  more  closely. the  source  of  materials.  All  the  igneous  rocks  w'ith  the  excep- 
tion of  the  hasalt  are  of  intermediate  composition  and  are  to  be  found  in  only  one 
locality  in  this  general  region;  they  form  the  chain  of  hills  and  low  mountains  on  the 
west  side  of  the  Galisteo  Basin  and  include  South,  San  Pedro,  and  Ortiz  Mountains 
south  of  Galisteo  Creek  and  the  Cerrillos  Hills  north  of  the  creek.  The  geologic 
historv  and  petrographic  features  of  the  Cerrillos  Hills  have  been  described  by  1).  W. 
Johnson.^  1 hese  hills  are  laccoliths  which  were  formed  at  the  close  of  the  Cretaceous 
period.  Erosion  during  the  d'ertiarv  era  removed  the  sediments  which  originally 
covered  them.  T he  occurrence  of  different  rocks,  all  of  the  same  general  class,  prove 
that  there  were  successive  intrusions  all,  however,  tapping  the  same  magma. 

I hese  various  rock  series  are  described  and  located  by  Johnson,  and  although 
his  nomenclature  differs  somewhat  from  present  geologic  usage,  the  petrographic 
descriptions  based  on  microscopic  analysis  of  over  one  hundred  thin  sections  serve 
as  a general  guide  in  locating  the  source  of  rock  temper  in  the  Glaze  types.  Briefly 
reviewed,  the  main  rock  types  are  a hornblende-andesite  series  found  in  the  eastern 
foothills  and  representing  an  earlier  intrusion  than  the  augite-andesite  series  which 
makes  up  the  mam  part  of  the  hills,  including  the  larger  peaks  and  many  of  the 
radiating  dvkes.  An  eruptive  breccia,  older  than  the  laccolith  and  formed  from  ex- 
plosive outbursts  af  some  volcano  near  the  shore  line  of  the  Cretaceous  sea,  occurs 
in  the  red  sandstone  east  of  the  hills.  Still  older  are  the  several  interstrata  sheets  of 
mica  andesite  in  the  sediments  west  of  the  hills.  The  distribution  of  these  rock  series 
and  the  fact  that  more  than  one  variety  does  not  occur  in  a vessel  suggests  the  pos- 
sihilitv  of  definite  location  of  sources  of  temper  which  will  throw  light  upon  the 
introduction  of  Glaze  in  this  area  when  exhaustive  held  studies  have  been  made. 
'I  he  temper  of  twenty-four  Glaze  1 Red  sherds  obtained  from  general  digging  was 
found  upon  petrographic  examination  to  include  the  greatest  number  of  distinct 
varieties  of  rock.  Approximately  one-third  of  the  sherds  were  tempered  with  very 
hne-textured  diorite  of  extremelv  uniform  character  in  all  specimens.  One-third  of 
the  sherds  were  tempered  with  porphvry,  which  varied  from  sherd  to  sherd  in  the 
relative  proportion  of  groundmass,  development  of  phenocrysts,  and  accessory 
minerals.  The  remaining  third  is  a miscellaneous  group,  but  most  of  the  sherds 
contain  some  basalt,  which,  however,  may  be  combined  with  potsherd.  1 he  temper 
of  Glaze  I Yellow  is  much  more  uniform.  Diorite  occurs  in  ov'er  two-thirds  of  the 
sherds  and  the  majority  of  the  remainder  contain  porphyry  (basalt  is  exceptional). 
Porphyries  preponderate  in  the  rock-tempered  specimens  of  later  types.  Geologic 
field  work  will  be  necessarv  to  locate  preciselv  all  these  varieties,  but  the  eruptive 
breccia  which  outcrops  near  San  Marcos  pueblo  has  been  definitely  identified  in 
Glaze  \’I  sherds,  while  the  diorite  characteristic  of  the  early  types  corresponds  most 
closely  to  Johnson’s  “ gabbro-porphyry  ” which  occurs  in  some  of  the  central  peaks 
of  the  Cerrillos  Hills. 
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In  contrast  to  sherds  from  Pecos,  Glaze  specimens  collected  at  the  Galisteo 
sites  are  all  tempered  with  igneous  rock,  the  only  exception  being  a very  few  sherds 
which  are  identical  with  Pecos  Glaze  V,  a rare  type  in  the  Galisteo.  These  facts  were 
established  by  microscopic  examination  ol  material  from  Nielson’s  excavations  and 
ol  surface  material  from  all  the  principal  ruins  of  this  area. 

I'he  clays  of  the  rock-  and  sand-tempered  types  differ.  Although  the  majority 
of  the  former  and  all  of  the  latter  are  red-burning,  there  is  a significant  difference  in 
refractoriness  and  the  rock-tempered  paste  is  consistently  less  refractory  than  the 
sand-tempered.  Experiments  with  the  various  types  of  temper  prove  that  the  differ- 
ence is  of  greater  magnitude  than  would  be  caused  by  incipient  fusion  of  the  rock 
temper.  In  addition  some  of  the  rock-tempered  specimens  have  been  made  from  a 
buff-burning  clay  which  is  never  found  combined  with  local  material.  This  buff 
paste  is  not  uncommon  in  Galisteo  Glazes  and  recalls  the  buff-burning  clays  of 
the  Black-on-white  tvpe  from  the  same  region. 

The  occurrence  of  igneous  rock  temper  in  Pecos  Glaze  pottery  must  be  ex- 
plained by  one  of  two  theories;  that  is,  either  igneous  rock,  or  the  pottery  containing 
it,  was  imported.  It  is  tentatively  assumed  at  the  start  that  the  art  of  glaze  painting 
was  not  independently  discovered  at  Pecos,  for  it  is  most  improbable  that  such  an 
important  advance  would  have  been  made  by  a peripheral  pueblo  which  had  been 
an  imitator  rather  than  an  initiator  during  earlier  stages  of  Upper  Rio  Grande 
ceramic  history.  Moreover,  available  data  on  the  relative  age  of  (daze  sites  lends 
no  support  to  the  idea  that  glaze  paint  was  first  used  at  Pecos.  Stratigraphic  evi- 
dence proves  that  Glaze  ware  was  made  in  the  Little  Colorado  region  earlier  than 
in  the  Rio  Grande,  for  intrusive  sherds  of  Little  Colorado  (flaze  ware  are  found  in 
Pecos  refuse  of  the  Black-on-white  period  antedating  the  first  appearance  of  Rio 
(jrande  Glaze  types.  I’he  most  direct  trade  route  from  the  Little  Colorado  would 
have  entered  the  Rio  Grande  Valley  in  the  neighborhood  of  Albuquerque.  If  knowl- 
edge of  the  technique  as  well  as  the  pottery  itself  came  from  the  Little  Colorado, 
villages  of  the  middle  Rio  Grande  having  the  most  direct  and  frequent  contact 
would  probably  have  been  the  first  to  make  the  ware,  and  the  art  would  have  spread 
up  the  Rio  (irande  Valley  and  across  into  the  (jalisteo  Basin,  eventually  reaching 
Pecos.  The  theory  of  importation  of  raw  material  rests  on  the  supposition  that 
Pecos  potters,  having  learned  to  make  Glaze  ware  from  Galisteo  people  living  in 
the  neighborhood  of  the  igneous  formation,  at  first  followed  their  technique  in 
every  detail,  even  to  the  point  of  going  thirtv  to  forty  miles  to  obtain  the  same  kind 
of  temper.  1 his  hypothesis  does  not  explain  the  diversity  of  igneous  rocks  used,  the 
total  absence  of  igneous  rock  of  local  origin,  such  as  the  granites  and  amphibolites 
found  as  drift  in  the  Arroyo  del  Pueblo  and  the  association  of  igneous  rock  with 
foreign  clays;  nor  is  the  assumption  that  Glaze  ware  was  indigenous  from  the  start 
consistent  with  the  hne  workmanship  of  earlv  Glaze  bowls  as  contrasted  with  the 
poor  specimens  that  appeared  later,  the  persistence  of  a small  number  of  rock- 
tempered  vessels,  and  the  final  predominance  of  a rock-tempered  type. 

I he  theory  that  all  vessels  containing  igneous  rock  are  intrusive  rests  on  the 
probability  that  (ilaze  ware,  although  valued  from  the  first,  could  not  at  once  have 
been  reproduced  by  people  unfamiliar  with  the  materials  and  methods.  Moreover, 
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the  Pueblos  making  it  may  have  realized  the  advantage  ot  keeping  secret  the  source 
of  the  dux,  for  there  certainly  must  have  been  more  or  less  mystery  about  the  shiny 
substance  which  was  so  totally  diderent  from  the  old,  dull  organic  paint.  If  several 
generations  passed  before  Pecos  potters  learned  to  make  glaze  no  decorated  potterv 
could  hav'e  been  produced  locally  during  this  time,  since  Biscuit,  the  only  con- 
temporaneous painted  w'are,  has  also  been  explained  as  intrusive.  This  interpretation 
of  evidence  has  not  hitherto  been  seriously  considered  because  it  assumes  a volume 
of  trade  and  degree  of  industrialization  not  previously  demonstrated.  Nevertheless, 
it  is  not  at  all  unlikely  that  Pecos,  lacking  a local  supply  of  the  essential  materials, 
should  have  bartered  for  the  new  w^are  instead  of  continuing  to  make  the  older  and 
less  attractive  Black-on-white  vessels.  This  explanation  also  most  logically 
accounts  for  the  character  and  sequence  of  Pecos  Glaze  types. 

Glaze  I Red  appears  at  Pecos  as  a fully  developed  type;  from  the  first,  vessels 
are  w'ell  made  and  the  crudeness  and  imperfections  which  usually  characterize  the 
trials  of  beginners  are  not  found.  Neither  is  there  a disproportionate  number  of 
failures  among  Glaze  I Yellow’  specimens.  I'he  depth  of  the  refuse  in  which  these 
two  types  preponderate  indicates  that  they  had  been  made  for  several  generations, 
and  it  is  only  toward  the  latter  part  of  the  period  that  an  inferior  imitation  of  Glaze 
I Red  tempered  with  sand  or  siltstone  occurs  specimens  w'hich  have  been  classified 
as  Local  Glaze  1 Red.  The  defects  of  this  variety  of  Glaze  1 are  such  as  would  result 
from  inexperience  with  new  materials  and  methods  rather  than  from  carelessness 
and  indifference.  .A  red  slip  was  never  used  in  the  Black-on-w'hite  period  at  Pecos, 
although  sherds  of  St.  Johns  Polychrome,  a Black-on-red  ware  imported  from  the 
l.ittle  Colorado  region,  attest  to  the  popularity  of  bright-colored  vessels.  Pecos 
potters  evidently  did  not  know  that  many  ocher  clays  would  burn  to  a pleasing  red 
and  selected  instead  a substance  wTich  contained  a high  percentage  of  hematite  and 
insufficient  clay  to  bind  it  upon  firing;  consequently,  the  slip  rubbed  off  with  usage 
and  often  caused  the  glaze  to  peel  or  chip.  There  are  more  examples  of  dull,  im- 
perfectly vitrified  glaze  on  this  type  than  on  any  other,  and  the  frequent  occurrence 
of  calcite  in  the  paste  proyes  that  firing  temperatures  were  low.  d'he  potters  evi- 
dently had  not  learned  that  temperatures  w'hich  would  harden  Black-on-white  ware 
were  insufficient  to  flux  a glaze.*  But  by  Glaze  II  times  the  technique  had  been 
mastered,  for  Pecos  pottery  tempered  with  sand  or  siltstone  is  indistinguishable  in 
surface  features  from  pottery  occurring  in  more  centrally  located  sites. 

With  the  opening  of  Glaze  II,  Pecos  entered  upon  the  period  of  its  greatest 
ceramic  independence,  for  from  this  time  through  Glaze  I\’  only  6 to  8%  of  the 
sherds  w’ere  tempered  with  igneous  rock,  and  the  climax  of  development  came  w'hen 
Pecos  potters  broke  away  from  the  stvlistic  canons  of  their  neighbors  and  produced 
a distinct  local  type.  Glaze  wTich  seems  to  have  continued  in  use  longer  than  any 

’ 1 he  specimens  of  these  types  in  Test  XXI  were  checked  microscopically.  The  sand  or  siltstone- 
tempered  examples  were  absent  from  the  two  lowest  cuts  in  which  Glaze  appears  (Cuts  8 and  7)  and 
make  up  from  2.<  to  3%  of  the  total  Glaze  sherds  in  the  two  succeeding  cuts.  The  presence  of  sherd 
temper  and  the  high  propcjrtion  of  basalt  in  early  as  compared  with  late  Glaze  I suggested  that  at  first 
vessels  were  obtained  from  the  more  distant  Rio  Grande  \*alley  villages,  but  when  the  technitpie  was 
fulh'  established  in  the  Galisteo  Pueblos,  Pecos  traded  mainly  with  the  people  of  this  area. 
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other  A I'he  tact  that  with  tew  exceptions  the  last  type,  Glaze  VI,  was  tempered 
with  igneous  rock  indicates  that  Pecos  ceased  to  make  Glaze  ware  sooner  than 
neighboring  communities,  since  this  type,  though  in  part  contemporaneous  with 
Glaze  \\  continued  in  use  somewhat  longer.  Dr.  Kidder,  trom  his  study  of  general 
occurrences  and  characteristics,  has  independently  reached  the  conclusion  that 
Glaze  \d  was  intrusive  at  Pecos,  d'hus  the  entire  history  of  Pecos  Glaze  is  most 
logically  explained  by  the  theory  that  rock-tempered  vessels  are  trade  ware,  and 
general  archaeological  data  support  this  conclusion.  We  have  therefore  evidence  of 
the  relative  length  of  time  which  elapsed  after  the  introduction  of  Glaze  before  it 
was  successfully  imitated,  and  can  study  the  development  of  local  types  without 
being  confused  by  the  large  proportion  of  foreign  specimens. 

"Fhe  indigenous  types,  Cilazes  II  to  V inclusive,  afford  the  best  opportunity  of 
any  ceramic  group  from  Pecos  for  studying  evidences  of  change  or  advance  in 
technique.  It  may  well  be  asked  whether  during  this  long  period  when  Pecos  was  at 
the  climax  of  its  ceramic  development,  different  clays,  various  kincis  and  proportions 
of  temper  or  distinct  firing  methods  were  used,  affecting  hardness,  density,  and 
strength  of  the  pottery,  or  whether  a technique  once  found  satisfactory  was  followed, 
with  little  change  or  effort  toward  improvement.  I'he  physical  properties  of  the  ware 
are  surprisingly  uniform  throughout  the  period.  The  outer  and  inner  zones  of  vessel 
walls  were  usually  oxidized  to  a red-brown  varying  from  9 to  17  in  hue,  i to  b in 
intensity,  and  ' to  in  value,  the  majority  being  11  to  15,  unmodified  to  ;,  and 
d'he  cores  are  tvpically  15"'"!  to  i On  rehring  to  1200°  C.  these  pastes  all 

change  to  a deep  red-brown,  7'k  to  ~j"\.  I'he  hardness  is  invariably  q.5  to  4.5;  and 
upon  rehring  to  1 200°  C.  is  increased  only  to  5 or  5.5.  The  strength  of  the  vessel  wall 
likewise  indicates  no  signihcant  change,  d'he  variation  between  types  in  average  ap- 
parent porosity  is  only  3%  and  both  minimums  and  maximums  of  types  differ  by 
6%;  upon  rehring  to  1200°  C.  all  types  exceed  13%  in  apparent  porosity,  which 
percentage  is  exceptional  for  red-burning  clays  of  the  Upper  Rio  Grande.  I'he 
properties  of  the  paste,  therefore,  do  not  record  any  consistent  difference  either  in 
clay  or  bring  treatment,  the  variations  being  only  such  as  usually  result  from  primi- 
tive method,  and  are  no  greater  between  types  than  within  types. 

d'emper  is  variable  in  the  indigenous  types  and  there  are  slight  indications  of 
intentional  change.  I'he  majority  of  specimens  are  tempered  with  ground  or  dis- 
integrated siltstone  or  hne  sandstone.  This  temper  evidently  came  from  more  than 
one  stratum,  because  cementing  material  and  mineralogical  composition  differ.  .A 
large  proportion  of  hne  siltstone  containing  considerable  biotite  anci  ferruginous 
material  characterizes  Glaze  III,  while  fragments  with  calcareous  cement  are  com- 
mon in  Glaze  V.  Stream  sand  was  occasionally  used  instead  of  siltstone,  but  the  pro- 
portion of  stream  sand  decreased  steadily  from  Glaze  II  to  Glaze  IV,  in  which  type  it 
was  not  found.  Sand  temper  reappears  in  a signihcant  number  of  Glaze  V specimens, 
and  the  proportion  increases  in  the  late  examples  of  the  type.  When  viewed  mega- 
scopically  Glaze  IV  gives  the  impression  of  being  somewhat  hner  and  (ilaze  V some- 

' The  percentage  ot  occurrences  of  igneous  rock  in  Glazes  II  to  \'  was  determined  by  microscopic 
examination  of  lots  of  from  fifty  to  sixty  sherds  found  in  general  digging. 
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what  coarser  in  texture  than  the  other  types,  hut  micrometric  determinations  rev'eal 
no  important  change  in  average  grain  size  or  in  grading.  Glaze  has  a higher  per- 
centage ol  medium  grained  temper  and  its  average  and  maximum  grain  size  is  also 
slightly  higher  than  that  ot  the  others.  But  these  diderences  are  insignificant  when 
compared  with  thosQ  existing  between  the  sand-tempered  and  the  rock-tempered 
types.  Not  only  is  the  percentage  of  medium  and  coarse  grains  higher  in  the  latter' 
hut  the  fine  grains  are  always  in  excess  of  the  very  fine,  just  the  reverse  of  the  condi- 
tion which  normally  obtains  in  the  sand  or  sandstone  tempered  pastes. 

rhe  fineness  and  uniformity  of  grain  size  of  siltstone  compared  with  that  of 
stream  sand  may  explain  its  use  for  temper,  d'he  material  would  not  be  difficult  to 
crush,  especially  if  partially  disintegrated,  and  its  superiority  would  quickly  be 
recognized.  It  is  possible,  however,  that  Pecos  potters  were  infiuenced  in  their  selec- 
tion of  siltstone  and  sandstone  by  the  custom  of  rock  tempering  practiced  by  their 
neighbors.  They  would,  of  course,  distinguish  between  a tough  dense  igneous  and  a 
friable  sedimentary  rock,  but  if  any  superstition  existed  regarding  the  rock  — that  it 
imparted  hardness  or  strength  the  same  reasoning  might  be  applied  to  any  con- 
solidated material.  'I'his  explanation  is  much  less  plausible,  however,  than  the  first. 
If  the  potters  wished  to  use  rock  they  would  naturally  select  drift  rock  from  the 
arroyo.  d'he  occasional  occurrence  of  stream  sand  in  most  of  the  types  which  are 
predominantly  tempered  with  siltstone  suggests  that  there  were  always  some  potters 
who  were  careless  about  the  texture  of  their  paste.  1 1 also  strengthens  the  assumption 
that  the  recognition  of  superiority  in  texture  of  material  resulted  in  the  character- 
istic Pecos  custom  of  tempering  with  siltstone. 

d'he  slips  of  Glaze  ware  differ  in  color,  texture,  and  hardness,  the  greatest 
contrast  existing  between  the  whitish  or  cream  slips  of  Glazes  II,  III,  and  V and 
the  warm  tan,  buff,  or  light  orange  slips  of  Glaze  IV.  d’he  association  of  a distinct 
slip  with  a variation  in  rim  form  is  particularly  interesting  and  suggests  considerable 
standardization  in  style,  d'he  study  of  clays  of  the  Pecos  region  has  failed  to  reveal 
the  source  of  Glaze  l\"  slip  clays,  and  it  is  possible  that  they  were  obtained  in  trade 
or  from  a distance.  This  condition  might  explain  the  limited  occurrence  of  the  type. 
A very  soft  whitish  slip  was  used  occasionally  throughout  the  period  and  resembles 
in  properties  the  extremely  refractory  white-burning  clay  which  occurs  in  a thin 
stratum  near  the  hematite  mine  on  Cilorieta  Mesa.  This  material  may  have  been 
tried  at  diderent  times  by  potters  attracted  by  its  color,  but  who  would  soon  have 
learned  that  it  was  too  soft  to  be  suitable  for  pottery. 

Glaze  paint  is  not  only  the  most  characteristic  feature  of  Glaze  ware,  but  also 
its  most  interesting  attribute,  since  it  presents  well  defined  problems  of  origin 
and  diffusion.  A true  glaze  is  a glass  formed  by  the  combination  of  fusible  bases  with 
silica.  The  bases  or  fluxes  may  be  divided  into  three  classes:  metallic  oxides,  as  lead 
oxide;  alkaline  earths,  as  the  oxide  of  calcium;  and  the  alkalies,  soda  and  potash. 
Silica  can  be  supplied  with  the  Hux  or  if  the  Hux  is  applied  directly  to  the  surface  of 

' The  percentage  of  medium,  coarse  and  very  coarse  grains  combined  is  17.6,  14. 3,  and  29.0  for 
Glaze  1 Red,  I b ellow,  and  VI  respectively  as  compared  with  a maximum  of  9.2%  (Glaze  V)  for  the 
sand  tempered  tvpes. 
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the  unfired  vessel,  silica  will  be  taken  up  from  the  clay.  The  fusing  point  and  other 
properties  of  the  glaze  are  modified  by  other  compounds  such  as  the  alumina  taken 
from  the  clay  with  the  silica.  Various  colors  are  imparted  by  the  oxides  of  certain 
metals,  particularly  iron,  copper,  and  manganese.  As  glazes  are  often  complex  in 
composition,  requiring  given  proportions  of  ingredients  and  having  definite  melting 
points,  their  production  suggests  some  advance  in  the  understanding  of  materials 
and  better  control  of  firing  conditions. 

d'he  discovery  of  glaze  marks  a decided  advance  in  ceramic  technique.  The 
Pueblos  were  the  only  American  Indians  known  to  have  produced  this  substance. 
Pueblo  glaze  paint  wares,  therefore,  offer  an  unusual  opportunity  to  study  the  his- 
tory of  a fundamental  ceramic  achievement.  Of  p^articular  interest  are  the  factors 
which  led  to  its  discovery,  the  rapidity  with  which  the  knowledge  of  its  production 
spread,  and  the  modifications  which  it  underwent. 

d'he  study  of  Pecos  glaze  paint  presents  two  principal  problems:  How  do  the 
imported  glazes  compare  with  the  local?  Were  there  intentional  changes,  during  the 
time  when  glaze  was  made  at  Pecos,  in  composition,  mechanics  of  application,  or 
control  of  firing?  If  there  had  been  decided  changes  in  the  methods  of  producing 
glaze  paint,  some  indication  would  be  expected  in  the  outward  appearance  of  the 
glazes  themselves.  However,  when  a quantity  of  sherds  of  all  the  Pecos  Glaze  types 
is  examined,  one  is  first  impressed  by  the  great  variability  within  each  type,  and  the 
few  consistent  differences  between  types.  There  are  many  examples  of  failure 
throughout  the  series — glazes  which  are  dull  and  rough  because  of  blistering,  or 
matte  from  thin  application,  or  granular  and  lusterless  from  incomplete  vitrification. 
In  every  type  there  are  glazes  both  so  thin  that  they  are  practically  without  relief, 
and  so  thick  that  they  spread  and  flowed  during  firing.  Color  ranges  from  black  to 
brown  with  rare  olive  greens  and  yellows,  and  peculiarities  such  as  iridescence,  occur 
sporadically.  In  other  words,  the  glazes  are  of  just  the  character  that  would  be 
expected  to  result  from  an  uncertain  mixture  of  materials  combined  with  poorly 
controlled  firing.  .A  few  differences  between  types  are  noticeable,  however,  even  upon 
casual  examination.  Glaze  I Red  is  distinctive.  .As  compared  with  subsequent  types, 
the  glaze  is  more  often  black  and  opaque.  It  is  also  thinner  and  had  far  less  tendency 
to  spread;  it  practically  never  ran,  and  consequently  it  was  a better  medium  for 
decorative  design  than  any  of  the  later  glazes.  The  glaze  of  late  types  (Glazes  V and 
VI)  was  extremely  thick,  seldom  held  to  a line,  and  often  ran.  It  is  useless  for  elabor- 
ate or  carefully  drawn  design,  and  in  the  final  decorative  effect,  the  pattern  was 
always  subordinate  to  the  vitreous  luster  of  the  paint.  Glazes  produced  in  the  middle 
period  do  not  appear  intermediate  in  character  between  these  two  extremes,  but 
rather  show  examp»les  of  each,  though  that  of  Glaze  IV  resembles  that  of  Glaze  I 
Red  in  its  characteristically  darker  color,  thinner  application,  and  proportionately 
sharper  lines.  I he  glaze  paint  of  Glaze  I ATllow  as  compared  with  Glaze  I Red  is 
browner  and  spreads  more  often,  while  in  Glazes  II  and  III  there  is  a confusing 
diversity  in  properties. 

I he  characteristics  of  the  glaze  on  entire  bowls  of  the  Pecos  collection,  and  also 
on  lots  of  representative  sherds  (60  to  75  of  a type),  were  tabulated  in  order  to 
establish  the  significant  variations  and  bring  out  the  differences  which  would  be 
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shown  in  percentage  ot  occurrence,  since  a high  degree  ot  uniformity  could  not  be 
expected.  Fntire  bowls  are  ot  particular  advantage  in  the  study  ot  certain  properties. 
It  is  obviously  impossible,  tor  example,  to  determine  the  ratio  ot  successes  to  tailures 
trom  tragments,  tor  many  ot  the  entire  bowls  are  smooth  and  glossy  in  one  area  and 
dull  and  rough  trom  blistering  and  incomplete  vitrification  in  another.  Sherds  from 
a group  of  such  bowls  might  lead  one  to  the  conclusion  that  some  ot  the  vessels  were 
well  vitrified  and  others  imperfect.  The  relative  evenness  ot  application,  traces  of 
brush  strokes,  degree  ot  unitormitv  in  color,  indications  ot  firing  atmosphere  are  also 
best  observed  trom  entire  material.  Four  hundred  bowls  in  the  Pecos  collection,  com- 
prising Glaze  I Red,  25  Focal  Glaze  I Red,  and  from  64  to  106  of  each  type  trom 
Glaze  I Yellow  through  Glaze  IV,  were  examined  for  these  characteristics.  Fntortun- 
ately,  there  are  very  tew  Glaze  bowls  in  the  collection,  because  this  type  was  made 
in  the  period  following  the  Spanish  Conquest  when,  influenced  by  the  priests,  the 
Indians  no  longer  made  mortuary  offerings  ot  pottery,  which  are  the  chief  source  ot 
entire  bowls  from  the  site.  The  same  condition  holds  for  Glaze  VI,  which  being  a 
trade  ware  used  tor  a relatively  short  period  was  even  more  rare  than  Glaze  \ . 
Percentages  ot  occurrence  in  the  last  two  types,  therefore,  are  not  significant  and 
have  not  been  recorded.  Mortuary  pottery  is  not  necessarily  representative.  Dr. 
Kidder,  indeed,  has  suggested  that  Pecos  potters  did  not  choose  their  best  bowls 
tor  burial  with  the  dead,  but  may  indeed  have  picked  the  poorest.  Such  a conclusion 
can  be  established  only  by  studying  the  characteristics  ot  workmanship  and  not  by 
observing  surface  alteration,  because  vessels  buried  with  the  dead  are  subject  to 
different  conditions  than  are  sherds  found  in  refuse.  These  conditions  may  not  have 
been  equally  favorable  to  preservation.  A dull  gray  or  whitish  incrustation  is  com- 
mon on  Glaze  ware,  often  covering  the  glaze  and  not  the  slip.  This  coating  is  in  part 
calcium  carbonate  deposited  trom  soil  water,  but  some  ot  it  is  insoluble  in  hydro- 
chloric acid.  Since  many  of  the  glazes  are  dissolved  by  acid,  it  is  probable  that  the 
dull  deposit  may  in  part,  at  least,  be  formed  from  the  solution  of  the  glaze  by  soil 
water  after  burial  or  discard.  As  mortuary  bowls  were  in  contact  with  the  products 
ot  decomposition  ot  the  body,  the  glaze  of  these  specimens  may  have  been  affected 
differently  or  more  completely  than  that  on  sherds.  .Although  the  incrustation  is 
much  more  common  on  the  entire  bowls  than  on  the  sherds,  only  further  studies  can 
prove  whether  this  difference  results  from  character  of  the  soil  or  whether  the  defect 
developed  w’ith  use  of  the  vessel  and  the  Indian  selected  these  less  attractive  speci- 
mens tor  mortuary  offerings.  With  these  reservations  in  mind  the  properties  ot  the 
glaze  may  be  summed  up  as  follows: 

Color,  d'he  color  ot  the  glaze  as  it  appears  to  the  naked  eye  is  exceedingly 
variable  and  depends  upon  a number  of  factors:  the  color  and  thickness  ot  the  glass, 
the  color  and  amount  of  pigment  in  suspension,  and,  it  the  glaze  is  in  part  or  wholly 
transparent,  the  color  ot  the  clay  surface  beneath.  The  appearance  ot  the  opaque 
glaze  ot  Glaze  I Red  is  affected  bv  minute  particles  ot  pigment  held  in  suspension, 
w'hile  in  the  transparent  glazes  of  subsequent  periods  a distinct  effect  is  produced  by 
gray  clay  seen  through  the  clear  glass.  The  modifications  produced  by  undercolor 
are  best  appreciated  in  specimens  in  which  a light  glaze  has  been  used  to  outline  a 
decorative  motive  in  red  paint;  the  dark  brown  of  the  glaze  which  has  spread  over 
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the  paint  contrasts  with  the  pale  yellow'  ot  that  on  the  slip.  Another  interesting  color 
difference  may  be  noticed  where  the  glaze  has  attacked  and  partially  dissolved  the 
slip  clay,  revealing  the  granular,  gray  paste  underneath.  In  some  cases  the  slip  is 
entirely  dissolved  under  the  line  ol  application  of  the  glaze,  but  has  not  been  at- 
tacked where  the  glaze  has  spread  beyond  the  line.  The  extent  to  which  the  glaze 
color  is  changed  by  reaction  with  the  surface  clay  naturally  depends  upon  the  com- 
position and  amount  of  clay  taken  into  solution.  Glazes  which  spread  just  before 
cooling  had  little  time  for  reaction,  and  some  clear  red  patches  in  glazes  over  fer- 
ruginous clay  paint  are  explained  by  this  fact.  Other  conditions  produce  variations 
in  glaze  color  even  on  the  same  vessel.  In  glaze  which  flowed  upon  melting,  the 
undissolved  pigment  often  collected  in  patches,  producing  an  uneven  or  mottled 
effect;  in  some  instances  the  glaze  spread  without  carrying  pigment,  forming  lighter 
margins;  in  others  it  carried  the  pigment  to  the  edges  of  the  line,  leaving  the  center 
clear.  The  color  of  the  glaze  is  also  affected  by  firing  temperature  and  atmosphere; 
in  areas  subject  to  a reducing  atmosphere  a light  browm  glaze  becomes  dull  olive 
or  leaden  in  color.  The  color  of  glaze,  particularly  on  entire  bowds  is,  therefore, 
difficult  to  classify  and  describe.  The  various  factors,  in  addition  to  the  kind  and 
quantitv  of  pigment  w'hich  influence  color,  must  be  recognized  to  avoid  confusion. 

Only  a few  generalizations  regarding  the  color  of  Pecos  glaze  can  be  made.  A 
sufficiently  high  percentage  of  granular  pigment  to  produce  a solid  black  is  charac- 
teristic of  Glaze  I Red,  common  in  Glaze  I\\  less  frequent  in  Glazes  II,  111,  and  \\ 
and  rare  in  Glaze  \d.  \^ith  the  exception  of  Glaze  I\’  the  series  show's  a rise  in  hue 
from  orange-red  to  yellow.  The  exception  mav  be  explained  bv  slip  color,  as  Glaze 
IV  is  the  only  type  after  Glaze  I Red  that  has  a deeply  colored  surface.  Many  of  the 
greenish  browns  and  olives  common  in  Glaze  VI  and  found  sporadically  in  trans- 
parent glazes  of  other  types,  particularly  Glaze  III,  are  due  to  the  effect  of  exposed 
gray  body  clay  showing  through  light  yellow'  glaze,  for  certain  yellow's  take  on  a 
decided  greenish  cast  when  grayed.  True  greens  are  very  rare.  Light  colored  glazes 
(lighter  than  k in  intensity)  are  in  the  minority  and  are  not  found  in  Glaze  I Red. 
I'he  very  few  tints  are  in  practically  colorless  glaze  on  light  slip.  The  degree  of 
vitrification  influences  the  value  of  the  color  and  imperfectly  vitrified  glazes  are 
""  to  in  value,  w'hile  those  which  are  well  vitrified  are  unmodified  or  '.  Blistered 
glaze  is  typically  13  to  17,  i to  k and  ""  to  In  general,  the  color  of  the  glaze  as 
it  appears  to  the  unaided  eye  is  modified  by  so  many  conditions  that  it  cannot  be 
considered  a reliable  means  of  identifying  the  pigment  in  the  glaze. 

\ ITRIFICATION.  It  is  as  difficult  to  classify  bowls  by  their  vitrification  as  by 
their  color,  and  the  attempt  is  as  likely  to  lead  to  confusion.  .A  number  of  defects 
destroy  the  luster  of  the  glaze:  application  so  thin  that  the  flux  sinks  into  the  clay 
and  serves  only  to  bind  the  pigmentp  granular  pigment  and  other  mineral  inclu- 
sions, as  well  as  minute  blisters  which  produce  a finely  pimpled  surface;  a honey- 
combing by  small,  close,  broken  bubbles;  and  finally,  incomplete  vitrification  from 
underfiring.  It  is  not  unusual  to  find  several  of  these  defects  in  a single  bow'l,  in  part 

' In  experiments  with  simple  glazes  made  by  painting  lead  carbonate  containing  5 to  10%  of 
manganese  oxide  or  ferric  oxide  on  clay,  thin  lines  were  matte  in  appearance  even  when  fired  to  temper- 
atures (800°  to  950  ° C.)  which  vitrified  the  glaze  of  thick  lines. 
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ot  which  the  glaze  will  be  smooth  and  glassy,  while  bowls  with  perfect  vitrification 
of  the  entire  glaze  are  exceedingly  rare.  It  would  be  particularly  interesting  to  be 
able  to  determine  the  proportion  of  failures,  and  whether  improvement  is  reflected 
by  an  increase  in  the  number  of  successful  glazes  as  the  period  advances.  Classifica- 
tion of  specimens  on  the  basis  of  quality  of  glaze  must,  however,  be  influenced  by 
personal  judgment  because  of  the  intergrading  of  textures.  Nevertheless,  the  per- 
centage of  bowls  in  which  the  glaze  was  mainly  smooth  and  lustrous  and  the  fre- 
c]uency  of  occurrence  of  the  various  defects  were  recorded  for  each  type.  In  Glazes 
I Yellow  to  I\"  the  percentage  of  well  vitrified  glaze  varies  from  4 to  24,  the  highest 
proportion  being  found  in  Glaze  I ^ ellow  and  the  lowest  in  Local  Glaze  I Red, 
while  Glazes  III  (1H.6)  and  IV  (15.0)  show  an  improvement  over  Glaze  II  (co)- 
d'he  number  judged  successful  in  (daze  I Red  was  even  higher  than  in  Glaze  I 
Yellow,  but  this  is  perhaps  misleading  because  the  glaze  in  the  former,  though 
vitrified  and  free  from  seritnis  defects,  is  not  as  highly  lustrous  as  the  well  vitrified 
glaze  of  subsequent  periods  because  of  the  large  amount  of  pigment  held  in  suspen- 
sion in  the  glaze  which  gives  it  a finely  granular  texture  and  semi-matte  luster.  The 
proportion  of  bowls  which  are  blistered  differs  but  slightly  from  (daze  I "i'ellow  to 
(daze  IV,  varying  from  49  to  55%.  In  (dazes  1 Red  and  Local  1 Red,  the  percentage 
is  distinctly  lower  (26  and  28%  respectively).  With  one  exception  there  is  little 
difference  between  types  in  the  proportion  of  glazes  which  are  partly  matte  from 
thin  application.  They  vary  from  15  to  20%  in  all  but  Local  (daze  I Red  in  which 
there  is  3(1%.  The  fact  that  thin  glazes  occur  in  all  the  types  up  to  V is  partially  due 
to  the  inherent  difficulty  of  applying  an  even  coat,  and  shows  that  it  was  never  fully 
overcome,  d'he  percentage  of  sintered  or  incompletely  vitrified  glazes  likewise  does 
not  show  significant  differences  between  types  except  in  Local  (jlaze  I Red  (3  2%  as 
compared  to  a range  of  13  to  21%  in  other  types).  Had  there  been  enough  entire 
bowls  of  (dazes  \ and  VI  to  add  to  the  list,  some  differences  in  vitrification  might 
have  been  shown  in  the  late  as  compared  with  the  earlv  glazes.  But  from  the  speci- 
mens available  for  study,  it  appears  that  the  proportion  of  well  vitrified  pieces  was 
highest  in  the  early  imported  glazes  (Glaze  I Red  and  Glaze  I b ellow),  lowest  in  the 
first  glaze  made  at  Pecos  (Local  (daze  I Red),  and  that  after  the  technique  became 
established  from  Glaze  II  through  (daze  I\'  times  there  was  a gradual  improvement, 
though  the  principal  defects  persisted,  showing  that  they  were  either  never  under- 
stood or  were  unavoidable  with  primitive  methods. 

'Fhickness.  The  Glaze  types  differ  in  thickness  of  application  of  the  glaze 
paint;  on  (daze  1 Red  it  is  typically  thin  (0.0 to  0.08  mm.),  on  (dazes  I "Yellow  to 
IV  it  attains  somewhat  greater  thickness  (maximum  o.  14  to  0.20  mm.),  while  on 
(dazes  V and  VI  it  averages  three  to  four  times  as  thick  (maximum  0.33  to  0.43 
mm.)  as  on  (daze  I Red.  Occasionallv  drops  1.5  mm.  or  more  in  thickness  are  found 
on  all  types  but  are  much  more  frequent  on  the  late  tvpes.  d he  application  is  even 
on  over  half  the  Glaze  I Red  bowls;  the  proportion  decreases  in  the  four  succeeding 
types,  varying  from  25  to  40%,  but  shows  no  significant  trend.  Differences  in  thick- 
ness are  noticeable  between  the  beginning  and  end  of  brush  strokes  and  particularly 
in  large  solid  areas  in  imperfectly  vitrified  glazes,  while  narrow  lines  are  often  thinner 
than  wide  ones. 
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Brush  strokes  can  be  traced  on  many  bowls  and  are  more  conspicuous  in 
some  types  than  in  others,  appearing  on  one-third  of  the  I Red  and  I Yellow  bowls, 
and  on  from  one-hlth  to  one-quarter  of  the  bowls  of  Glazes  II  to  IV.  A marked  differ- 
ence in  width  of  line  at  the  beginning  and  end  of  a stroke  shows  that  the  consistency 
of  the  glaze  was  such  that  it  did  not  spread  evenly.  Strokes  average  12  to  15  cm. 
long,  and  the  line  is  often  twice  as  wide  at  the  beginning  of  the  stroke  as  at  the  end 
in  consequence  of  the  spreading  of  the  heavier  part.  This  observation  refers  particu- 
larly to  the  framing  and  banding  lines. 

Spreading.  The  well  vitrihed  glaze  had  a tendency  to  spread  bevond  the  line 
of  application,  and  when  very  thick  ran.  The  glaze  spread  in  2^;%  of  the  Glaze  I 
Red  bowls  (though  so  slightly  as  to  be  hardly  noticeable  on  most  pieces)  and  in 
half  of  the  Glaze  I Yellow.  I'he  same  proportion  of  spreading  is  found  on  Glazes 
II  to  IV  , only  as  the  glaze  became  thicker  the  spreading  was  more  conspicuous  and 
was,  of  course,  particularly  striking  in  the  thick,  late  glazes.  Ehe  percentage  of 
bowls  on  which  the  glaze  actually  ran  is  small,  2 and  3%  respectively  in  Glazes  I 
Red  and  I Yellow  and  the  drip  is  short;  while  the  percentage  is  from  6 to  13  in 
Glazes  II  to  IV,  being  highest  in  III.  There  were  usually  only  a few  exceptionally 
thick  spots  from  which  the  glaze  ran.  The  direction  of  how  is  interesting  as  a mark 
of  position  of  the  bowls  in  bring.  In  some  of  the  most  conspicuous  examples  in  Glazes 
and  VI,  the  glaze  ran  toward  the  rim,  from  which  it  has  been  inferred  that  the 
vessels  were  bred  in  inverted  position.  The  Pecos  bowls  do  not  show  uniformity  in 
this  respect:  2 out  of  4 in  Glaze  II,  6 out  of  14  in  Glaze  III,  and  1 out  of  6 in  Glaze 
IV  , ran  toward  the  bottom  of  the  bowl.  It  would  seem  that  bowls  were  more  often 
bred  in  an  inverted  position  in  the  later  period,  but  the  number  of  examples  is  too 
small  to  give  proof.  The  inverted  position  would  generally  be  preferable  to  the  up- 
right because  vessels  are  more  stable  when  resting  on  a wide  level  oribce  than  on  an 
uneven,  convex  base.  In  stacking  vessels  for  bring,  however,  it  might  often  have 
been  more  convenient  to  place  some  on  edge  or  upright.  Spreading  and  running  of 
glaze  are  caused  by  several  conditions,  including  thickness  and  amount  of  material, 
composition  and  viscosity  of  the  glaze  and  bring  temperature. 

Crazing  is  rarely  conspicuous  in  the  early  glaze  and  sherds  were  examined 
microscopically  in  order  to  learn  the  frequency  of  occurrence.  Eleven  per  cent  of 
Glaze  I Red  glaze  is  crazed,  at  least  in  thicker  and  lighter  parts,  and  in  Glazes  I 
"Wllow  to  IV,  from  20  to  30%  showed  some  crazing,  the  tendency  being  more  com- 
mon not  only  in  the  thicker  glaze  but  also  in  that  containing  least  granular  pigment. 
The  occurrence  of  crazing  in  Glaze  W clearly  shows  the  relation  of  crazing  to  color 
and  amount  of  granular  pigment,  for  13%  of  the  dark,  as  compared  with  60%  of  the 
light-colored,  glazes  were  crazed,  the  av^erage  for  the  type  being  28%.  Pigment  in 
suspension  evidently  counteracts  the  tendency  of  the  glass  to  contract.  The  relation 
of  thickness  to  crazing  is  illustrated  by  frequency  of  this  defect  in  late  types  as 
compared  with  early.  Glazes  \"  and  \ \ show  68  and  75%  of  crazing  respectively. 
Glaze  \d  is  the  only  type  in  the  series  in  which  crazing  is  usually  clearly  visible  to 
the  unaided  eye. 

The  craze  is  very  bne,  spaces  between  lines  averaging  between  i mm.  and  o.i; 
mm.  and  spaces  are  irregular  in  size  and  shape.  There  are  few  long  continuous 
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cracks,  fractures  are  smooth,  ot  approximately  equal  width  and  end  in  other  cracks 
(hg.  qo8,c,/)d 

Hardness  of  the  glaze  as  determined  bv  Mohs’  scale  varies  from  4.;;  to  7,  but 
the  majority  of  specimens  fall  between  5.5  and  6;  the  early  glazes  averag^ina:  harder 
than  the  later. 

Solubility.  Some  glazes  are  readily  attacked  by  hydrochloric  acid  and  since 
there  is  a difference  in  solubility,  types  were  compared  by  using  a drop  of  i ;i  hydro- 
chloric acid  on  ten  specimens  of  each  and  noting  the  rate  and  extent  of  reaction. 
I he  glaze  on  the  majority  of  Glazes  1 Red  and  1 Yellow  sherds  was  found  to  be  only 
slowly  attacked  by  the  acid;  while  most  of  that  on  Glazes  II  to  I\’  is  readily  soluble, 
and  high  solubility  is  even  more  general  in  Glazes  and  \T. 

Peculiarities  of  the  Gl.aze.  Beading  is  almost  limited  to  Glaze  1 Red. 
Whether  this  results  from  a property  of  the  slip  or  of  the  glaze  which  affects  its 
surface  tension  is  yet  to  be  determined.  Beading  occurs  in  23%  of  the  Glaze  I Red 
bowls  of  the  Pecos  collection.  Half  that  proportion  was  found  in  I Yellow  bowls,  and 
4 to  ;;%  of  bowls  of  Glazes  II  to  I\’  show  in  some  parts  a slight  gathering,  but  in 
none  of  these  is  the  tendency  so  pronounced  or  general  or  of  quite  the  same  character 
as  in  (jlaze  I Red,  and  a casual  examination  would  lead  to  the  conclusion  that  the 
characteristic  is  peculiar  to  this  type.- 

Pitting.  .An  occasional  specimen  is  found  in  all  types  except  Glaze  I Red  in 
which  a few  small  depressions  averaging  i mm.  in  diameter  and  0.5  to  i .0  mm.  in 
depth  have  been  formed.  They  are  always  surrounded  by  a circle  of  glaze  (2  to  8 
mm.  in  diameter)  which  is  either  yellow  or  green  and  paler  than  the  main  body  of  the 
glaze.  Frequently  a trickle  of  this  light  glaze  flowed  over  the  slip  for  several  inches, 
leaving  a trace  so  thin  that  it  is  dull,  and  often  cannot  be  seen  except  in  certain 
lights.  Occasionally  these  rivulets  have  reached  the  rim  of  the  bowl  and  the  drop  of 
material  collected  there  has  left  a characteristic  depression  surrounded  with  the 
circle  of  light-colored  glaze.  I'he  obvious  explanation  of  pitting  is  that  some  impurity 
occurred  either  in  the  clay  or  glaze  which  fused  at  or  below  the  vitrihcation  tempera- 
ture of  the  glaze,  forming  a less  viscous  melt  than  the  main  glaze.  The  percentage  of 
lead,  determined  by  refractive  index  of  the  glass,  is  lower  in  the  circles  than  in  the 
glaze  proper.^ 

' Character  ot  the  crazing  is  described  bv  March’s  “Semi-crvstalline”  (1974,  p.  41),  but  does  not 
resemble  his  illustration  ot  the  type. 

- Since  the  above  was  written  a gathered  or  patchy  glaze  has  been  produced  experimentally. 
Insufficient  binder  was  used  in  the  glaze  mixture  and  consequently  upon  drying  sections  ot  it  pulled 
awav  from  the  vessel  surface.  When  fired  those  parts  ot  a line  not  in  contact  with  the  clay  flowed  into 
areas  which  were  adhering,  thus  producing  irregular  beads  or  ridges.  Although  the  appearance  is 
similar  to  that  found  on  some  of  the  Glazes  subsequent  to  Glaze  1 Red  it  is  less  fine  and  regular  than 
the  characteristic  beading  ot  Glaze  1 Red. 

^ .Attempts  were  made  to  reproduce  this  effect  bv  introducing  particles  ot  various  fluxes  which 
might  have  occurred  with  the  ore  or  in  the  clay.  Cerussite,  galena,  wulfemte,  stibnite,  calcite  and  alkali 
were  used  with  simple  glazes  made  ot  lead  carbonate  with  10  and  1 5%  of  manganese  oxide,  supplied  in 
the  form  ot  the  dioxide.  The  inclusions  were  both  mixed  with  the  glaze  and  “planted”  in  the  clay  and 
covered  with  glaze.  In  all  cases  there  was  more  complete  vitrification  around  the  inclusions,  but  in  no 
instance  were  the  characteristic  circles  tormed. 
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It  is  thus  seen  that  the  characteristics  ol  the  glazes  reHect  the  uncertainty  ot 
primitive  methods  and  at  the  same  time  show  noticeable  chronological  changes  in 
color,  thickness,  hardness  and  solubility.  In  order  to  understand  the  causes  ol 
failure,  the  extent  of  accidental  variations  and  the  significance  of  consistent  dider- 
ences,  it  is  necessary  first  to  determine  the  chemical  composition  of  the  glaze  bv 
qualitative  and  quantitative  analysis.  The  measurement  of  refractive  indices  also 
gives  important  evidence  of  composition.  Physical  characteristics — color  of  the 
glass,  amount,  grain  size  and  form  of  granular  pigment,  presence  and  characteristics 
of  mineral  inclusions,  gas  bubbles  and  crazing,  devitrification  or  crystallization  of 
the  glaze,  and  its  thickness,  relief,  and  relation  to  the  vessel  surface — should  be 
checked  microscopically.  Finally,  thermal  experiments  and  synthetic  tests,  dupli- 
cating the  conditions  under  which  the  Indians  worked,  are  necessary  to  determine 
the  firing  properties  of  the  raw  materials  which  were  available  to  them.  .A  chemical 
analvsis  cannot  be  expected  to  show  the  composition  of  the  material  originally 
applied  since,  during  firing,  compounds  are  broken  down  and  new  combinations 
formed.  I’he  analysis  of  a lead  glaze  will  for  example,  show  the  ratio  of  lead  to  silica, 
but  not  the  source  of  either;  the  lead  may  have  been  derived  from  a sulphide,  car- 
bonate, sulphate  or  oxide  and  the  silica  mav  have  come  from  the  clay  of  the  vessel 
or  have  been  added  with  the  lead.  Ouestions  regarding  the  original  compounds,  if 
answerable,  will  have  to  be  answered  indirectly.  The  principal  facts  learned  from 
chemical  analysis  are  the  percentage  of  lead  in  the  glaze,  the  ratio  of  alumina  to 
silica,  the  possible  presence  of  additional  fluxes  such  as  alkali  or  calcium,  the  kind 
and  quantity  of  pigments  and  the  presence  of  impurities  which  might  furnish  a clue 
to  source  of  the  fluxing  materials.  Results  of  chemical  analysis  also  form  the  basis  for 
svnthetic  tests.  The  chief  obstacle  in  making  quantitativ^e  analyses  is  the  difficulty 
of  obtaining  a sufficiently  large  sample  of  the  glaze  unmixed  with  clay.  If  a sample 
of  glaze  containing  some  clay  from  the  vessel  surface  is  analyzed,  and  also  the  surface 
clay  alone,  the  true  composition  of  the  glaze  can  be  calculated  from  a comparison  of 
the  two  analyses.  But  the  procedure  is  not  as  simple  as  it  appears,  for  the  clay  in- 
cluded with  the  glaze  may  be  either  slip  clay  or  an  uncertain  mixture  of  slip  and 
body  clay  and  the  problem  of  obtaining  for  analysis  a sample  of  a very  thin  slip  is 
almost  as  great  as  that  of  removing  the  glaze.  Dissolving  the  glaze  does  not  eliminate 
the  danger  of  introducing  slip,  and  the  use  of  a steel  instrument  is  out  of  the  question 
when  iron  determinations  are  to  be  made.  In  the  present  investigation  of  the  Pecos 
glazes,  samples  were  obtained  by  scraping  the  surface  with  the  sharp  edge  of  a car- 
borundum crystal,  the  manipulation  being  watched  with  the  binocular  microscope 
to  avoid  cutting  into  the  paste.  .Although  the  process  is  slow,  it  is  not  difficult  to 
avoid  including  paste  when  there  is  contrast  in  glaze  and  body  color,  but  if  they  are 
the  same,  great  caution  must  be  exercised  to  avoid  scraping  into  the  paste  unwit- 
tingly. The  carborundum  (silicon  carbide)  crystal  is  considerably  harcier  than  the 
glaze  but  flakes  easily  and  if  chips  fall  into  the  sample  they  will  cause  an  error  in  the 
silica  determination.  For  qualitative  analvsis,  methods  requiring  only  minute  quan- 
tities of  material,  such  as  microchemical  and  spectrographic  analysis,  are  especially 
valuable. 

It  has  not  been  possible  at  this  time  to  obtain  all  the  analyses  necessary  fully 
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to  describe  Pecos  glazes,  but  spectrographic  analyses  were  made  of  five  glaze  samples 
which  included  lour  types-  Cilazes  I Red,  \ and  VI  and  Heshotauthla  Polychrome. 
In  addition  a quantitative  analysis  was  made  of  the  Glaze  I Red  material.'  I'hese 
analyses  show  the  possibilities  of  the  methods  and  serve  as  a guide  in  outlining 
problems  for  future  investigation. 

All  the  spectrographic  analyses  were  carried  out  under  the  same  conditions  and 
the  strength  of  spectra  of  various  elements  can,  therefore,  be  compared  in  the  several 
samples.  The  lead  spectrum  is  so  strong  in  all  the  spectrograms  that  it  suppresses 
the  spectra  of  other  elements  and  consequently  quantitative  estimates  cannot  be 
made.-  .A  number  of  interesting  differences  are  brought  out,  however,  and  may  be 
significant  if  further  analyses  prove  them  to  be  constant.  The  sample  from  Glaze  1 
Red — a blistered,  opaque,  black  glaze,  6 in  hardness  and  slightly  soluble  has  a 
strong  spectrum  for  manganese  as  well  as  lead;  copper  is  present,  but  iron  and 
alumina  are  suppressed  by  the  lead.  The  Heshotauthla  Polychrome  was  analyzed 
for  comparison  with  (daze  1 Red  since,  though  both  are  intrusive,  the  former  came 
from  a more  distant  source,  paste  and  decoration  indicating  Little  Colorado  origin. 
'I  his — a green,  2q"k,  glaze,  4.5  in  hardness  and  slightly  soluble-  has  strong  lead 
and  copper  spectra,  both  being  stronger  than  in  Glaze  I Red;  manganese  if  present 
is  only  so  in  slight  amount  and  the  titanium  lines  seen  in  (daze  I Red  are  absent; 
zinc  occurs  in  both  types,  but  is  weaker  in  the  Heshotauthla  Polychrome.  If  alumina 
is  present  in  the  latter,  it  is  suppressed  by  a relativelv  large  amount  of  lead.  One 
would  infer  that  this  is  essentially  a lead  glass  relatively  free  from  alumina. 

I he  sample  from  (daze  a well  vitrified,  iridescent  brown,  9m  and  i «;k  glaze, 
5+  in  hardness  and  very  soluble  has  a stronger  lead  spectrum  than  the  sample  of 
(daze  I Red,  while  the  aluminum  spectrum  is  much  stronger  than  in  the  latter. 
Iron  is  well  represented  and  manganese  seems  to  be  as  strong  as  in  (daze  I Red. 

I he  titanium  spectrum  is  also  strong.  Material  from  two  (daze  VI  sherds.  No.  764 — 
a well  vitrified,  olive,  19m  and  21m,  glaze,  t in  hardness  and  verv  soluble  -and  No. 
77^;— a brown,  15m  and  darker,  glaze,  6 in  hardness  and  moderately  soluble  were 
analyzed  for  evidence  of  the  normal  variation  in  composition  existing  within  a type 
as  compared  with  that  between  types.  The  lead  spectrum  is  stronger  and  the  alum- 
im  m weaker  in  No.  764  than  in  No.  775.  In  the  former,  copper  is  found  but  the 
diagnostic  lines  are  faint;  in  the  latter  copper  is  absent.  In  both,  manganese,  if 
present,  is  present  in  very  small  amount,  no  more  than  is  found  in  any  clay  material. 
Iren  is  suppressed  by  lead.  Silver  is  present  in  both  and  also  common  to  all  other 
glazes  tested,  though  stronger  in  (daze  \ \ (No.  775)  than  in  (daze  I Red.  Sodium 
lines  are  also  considerably  stronger  in  this  specimen  of  Glaze  \d,  than  in  Glaze  1 
Red.  Molybdenum  is  present  in  (dazes  \ and  ^d,  absent  in  Glaze  1 Red. 

’ Both  the  spectrographic  anti  chemical  analyses  were  made  through  the  courtesy  of  Dr.  E.  G. 
Zies,  (jeophvsical  Laboratory,  Carnegie  Institution  of  Washington.  Dr.  Zies’  cjuantitative  analysis  ot 
ten  milligrams  of  material  sets  a high  standard  for  future  work,  and  he  has  also  aided  the  study  ma- 
terially by  his  many  helpful  suggestions  anti  general  clarification  of  problems. 

^ The  suppression  of  certain  spectra  by  the  tiominant  element  couhi  be  avoided  by  a preliminary 
separation  of  the  sample.  Ouantitative  estimates  could  then  be  made  which  might  lie  sufficiently  ac- 
curate for  comparison  of  the  glazes,  since  slight  variations  in  composition  are  rarely  significant. 
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Results  ol  the  approximate  quantitati\e  analysis  ot  Glaze  1 Red  (same  speci- 
men as  analyzed  spectrographically ) are  as  follows: 


Weight  of  sample  0.0106  grams 


F.lement 

Height 

Per  ce 

SiO, 

0.002S 

26 

ARO, 

0 . 0007 

7 

0 . 0004 

4 

RhO' 

0 . ooq  8 

CuO 

0 . oooq 

MnO 

0.001 4 

F"! 

X RiO 

0.001 1 

10 

O.OIO< 

99 

rhe  manganese  sulphate  obtained  in  the  course  of  the  analysis  was  tested 
microchemically  and  it  was  found  that  zinc  and  copper  were  present.  'Fhe  mangan- 
ese was  weighed  as  sulphate  and  checked  calorimetrically.  Copper,  tested  micro- 
chemically, was  free  from  lead.  .Alkali  sulphate  was  tested  with  potassium  periodate 
for  manganese  and  none  was  found.  A test  was  made  for  calcium  hut  it  was  not 
present  in  determinable  amount.* 

The  spectrograms  showed  a difference  between  early  and  late  glazes  in  per- 
centage of  lead,  which  difference  raises  the  question  whether  the  late  glazes  are  con- 
sistently higher  in  lead  content  than  the  early  ones.  Fortunately  the  percentage  of 
lead  can  be  determined  from  the  refractive  index  of  the  glass,  since  there  is  a con- 
stant relation  between  refractiv^e  index  and  amount  of  lead  in  the  lead  silicate 
glasses,  d'he  occurrence  in  the  glaze  of  such  substances  as  alkalies  and  alumina  does 
not  affect  the  determination,  since  their  refractive  indices  approach  that  of  silica, 
ritanium  is  the  principal  element  which,  occurring  in  quantity,  would  vitiate  the 
results  of  this  method  of  determining  the  percentage  of  lead. ^ The  refractive  indices 
of  ten  glazes  from  each  of  the  six  types,  representing  the  range  in  color  and  thick- 
ness, were  determined.  The  variation  in  percentage  of  lead  in  these  specimens  was 

' The  percentage  ot  lead  reported  in  this  analysis  is  lower  than  that  calculated  from  the  refractive 
index  of  the  glass,  even  when  a correction  is  made  for  the  granular  material  included  in  the  chemical 
analysis  and  not  in  the  optical  measurement.  Dr.  Zies’  analysis  was  made  on  a sample  which  the  writer 
obtained  hv  scraping  the  surface  of  the  glaze  with  a carhorumlum  crvstal  and  it  is  probable  that  the 
sample  was  contaminated  by  a few  particles  of  carborundum.  I'he  inclusion  of  carborundum  would  in- 
troduce an  error  in  the  silica  determination;  the  silica  reported  would  be  high  and  the  other  element  cor- 
respondinglv  low  but  the  ratio  of  lead  to  pigments  and  to  alkali  would  be  unaffected. 

' For  a description  of  methods  of  determining  high  refractive  indices  see; 

Merwm,  1913. 

I.arsen,  1921,  pp.  16-20. 

For  data  on  refractive  index  of  analyzed  flint  glasses  see: 

Wright,  1921,  pp.  60-61. 

Unpublished  tables  of  Dr.  Merwin’s,  giving  indices  of  specially  prepared  glasses,  were  also 
used  in  the  present  studv. 
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not  great,  none  having  less  than  6o%,  and  very  few  more  than  8o%,  the  majoritv 
falling  between  6s;  and  75%.  Nevertheless,  the  early  glazes  are  uniformly  lower  in 
lead  content  than  the  late  ones,  while  intermediate  types  show  greater  variation 
with  examples  covering  the  entire  range.  There  are  often  tw^o  phases  of  glass  in  the 
same  specimen,  occurring  in  zones,  or  as  veinlets  and  droplets,  one  within  the  other. 
T he  difference  in  amount  of  lead  in  these  has  not  been  found  to  be  greater  than  5% 
and  seldom  more  than  3%.  The  glaze  of  I Red  contains  between  63  and  72%  lead 
(refractive  indices  between  1.701  and  1.800),  and  in  the  majority  of  specimens  the 
percentage  of  lead  approximates  66.’  An  exceptional  specimen,  a very  well  vitrified 
brown  glaze,  contained  over  72%  lead.  The  lead  content  of  samples  from  Glaze  1 
"^  ellow^  is  also  less  than  72%  lead,  though  two  specimens  were  found  in  which  it 
approaches  72%.  Two-thirds  of  the  Glaze  II  samples  contained  between  72  and 
77%  (refractive  index  between  1.800  and  1.850)  and  one-third  less  than  72%.  Glaze 
111  is  relativelv  uniform,  the  majoritv  of  glazes  having  two  phases,  one  slightly  more 
than,  the  other  slightlv  less  than  72%.  Glaze  W samples  are  evenly  divided,  half 
containing  between  72  and  77%  and  half  less  than  72%.  In  this  respect  it  does  not 
resemble  Glaze  I Red  as  closelv  as  would  be  expected  from  its  appearance.  Glaze 
in  contrast  to  previous  types,  showed  few’  examples  with  lead  content  lower  than 
72%  and  in  one-third  of  the  samples  the  percentage  of  lead  was  above  77%,  an 
exceptional  sample  reaching  79%  (refractive  index — 1.890).  Glaze  \’I  was  much 
more  variable,  one-quarter  of  the  specimens  containing  less  than  72%  and  one-third 
more  than  779r>  the  remainder  being  intermediate  in  composition.  The  amount  of 
lead  in  Glaze  W averages,  therefore,  higher  than  in  anv  previous  tvpe  except  Glaze 
V. 

1 he  difference  in  refractive  index  and  proportion  of  lead  in  the  early  as  com- 
pared with  the  late  glazes  brings  up  an  interesting  question.  W as  there  an  actual 
difference,  intentional  or  unintentional,  in  the  composition  of  the  material  applied, 
or  is  the  difference  explained  entirely  bv  the  greater  thickness  of  application  on  the 
late  Glazes?  The  simplest  wav  for  the  Indian  potter  to  make  a lead  glaze  was  to 
paint  hnelv  ground  lead  ore  on  the  surface  of  the  unbred  clay  vessel.  The  lead  oxide 
formed  upon  oxidation  of  the  ore  would,  if  free  from  other  substances,  melt  at  888° 
C.  and  react  with  the  clav.  It  has  been  found  by  experiment,  using  the  same  rate  of 
heating  and  the  temperatures  obtaining  in  primitive,  direct  bring,  that  with  either 
galena  (lead  sulphide)  or  cerussite  (lead  carbonate)  some  glass  is  formed  at  900°  C., 
but  with  a thick  coat  complete  vitribcation  does  not  occur  below  g!;o°  C.  The  re- 
fractive index  of  such  a glaze  naturallv  depends  upon  the  temperature  and  length 
of  bring,  as  the  longer  the  melted  glass  is  in  contact  with  the  clay  surface  the  more 
silica  and  alumina  are  taken  into  solution,  b^owever,  glazes  formed  in  this  way,  both 
with  lead  ore  alone  and  with  the  percentage  of  pigment  found  in  Glaze  I Red,  have 
indices  showing  less  than  72%  of  lead.  Glazes  with  the  thickness  and  relief  of  the  late 

’ The  retractive  indices  are  measured  on  small  fragments  of  relatively  clear  glaze  and  estimates  of 
the  percentage  of  lead  based  on  these  determinations  refer  to  the  composition  of  the  glass  only.  The 
chemical  analvsis  is  made  on  a composite  sample  containing  pigment  and  other  inclusions  which  are 
held  in  suspension  in  the  glass.  Unless  the  glass  is  perfectlv  clear  therefore  a lower  percentage  of  lead  is 
reported  from  a chemical  analysis  than  is  indicated  by  the  optical  method. 
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types  were  not  obtained  experimentally  with  lead  ore  alone,  for  when  the  material 
was  heavdlv  applied  and  well  vitrified,  it  spread,  leaving  the  original  line  thin  or  even 
depressed  from  solution  of  the  paste  beneath.  On  the  other  hand,  when  an  equivalent 
weight  of  silica  was  added  to  the  lead  ore  (77.8%  of  lead,  a mixture  which  fuses  at 
770°  C.)  well  vitrified  glaze  was  formed  at  800°  C.  This  does  not  spread  as  does  glaze 
from  lead  ore  alone.  The  refractive  index  of  the  lead-silica  glass  bred  to  800°  C. 
indicates  approximately  77%  of  lead,  but  when  the  mixture  is  bred  to  900°  C.  and 
sampled  where  the  slip  has  been  dissolved  the  percentage  of  lead  is  slightly  over  72%. 

If  the  Indian  added  some  material,  such  as  very  bne  sand  or  clay,  which  fur- 
nished silica,  undissolved  remnants  of  this  less  fusible  substance  might  sometimes  be 
detected  in  the  glass.  Microscopic  examination  of  the  glazes  does  in  fact  reveal 
several  types  of  inclusions  in  addition  to  pigment.  Patches  of  very  bne  cloudy  ma- 
terial, gray  or  light  reddish  in  rebected  light,  suggest  clay  which  has  not  been  taken 
into  solution.  .A  scattering  of  quartz  and  feldspar  particles  (0.05  to  0.08  mm.  in 
diameter)  appears  in  some  glazes,  often  producing  a bne,  granular  appearance.  In 
manv  of  these  specimens  inclusions  in  the  paste  are  exposed  by  the  solution  of  sur- 
face clay,  but  in  certain  instances  mineral  grains  clearly  occurred  in  the  glass.  One 
glaze  contained  bakes  of  muscovite  as  well  as  quartz  and  feldspar,  d'hese  minerals 
may,  of  course,  have  been  of  accidental  occurrence. 

•Another  condition  which  might  explain  the  variation  in  percentage  of  lead  is 
the  difference  in  thickness  of  the  glaze,  for  the  thinner  coat  takes  up  proportionately 
more  clay.  If  this  were  a principal  factor,  one  would  expect  a close  correlation  be- 
tween thickness  and  refractive  index,  which  was  not  found.  It  is  not  at  all  impossible 
that  the  Pueblo  Indians  discovered  the  advantage  of  adding  clay  or  very  bne  sand 
to  their  lead  ore,  but  if  they  did,  it  is  surprising  that  the  proportions  of  material 
should  have  been  kept  sufficiently  constant  to  give  the  slight  variation  found  in 
amount  of  lead.  Probably  the  only  conclusive  answer  to  the  question  will  come  from 
the  analvsis  of  glaze  material  from  imperfectly  bred  bowls  in  which  the  glaze  has 
not  buxed  or  reacted  with  the  clay.  A few  examples  of  this  kind  are  found  in  the 
Pecos  collection,  on  some  of  which  the  material  is  so  soft  that  it  can  be  rubbed  with 
the  bnger.  Rebring  a sample  would  show  whether  the  material  is  comparable  with 
that  on  typical  specimens  or  whether  it  was  some  unusual  mixture.  In  future  excava- 
tions, special  care  should  be  exercised  to  preserve  all  examples  of  unfused  glaze  paint. 

The  quantitative  analysis  of  the  sample  from  Glaze  I Red  showed  a compara- 
tively high  percentage  of  alkali.  Alkali  reduces  the  fusion  point  of  a lead  glass,  and 
it  has  also  been  found  by  experiment  that  if  alkali  is  added  to  the  ground  lead  ore 
and  pigment  the  consistency  and  spreading  quality  of  the  mixture  are  very  much 
improved.  It  is  of  interest  to  know,  therefore,  whether  the  alkali  in  this  glaze  was 
added  intentionally  by  the  potter  or  whether  it  occurred  naturally  in  the  materials 
used.  .A  certain  amount  of  alkali  would  be  derived  from  clay,  and  since  the  silica- 
alumina  ratio  (4.0)  of  the  glaze,  when  corrected  for  included  carborundum,  approxi- 
mates that  of  sedimentary  clays  of  the  region,'  it  may  be  assumed  that  these  ele- 

' Unpublished  analyses  by  F.  G.  Hill,  Colorado  School  of  Mines,  show  silica-alumina  ratios  of  3.9 
and  3.8  for  non-refractorv,  red-burning  clays  from  Santa  Clara  and  San  lldefonso. 
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merits  are  a measure  ot  the  clay  taken  up  bv  the  glaze  or  mixed  bv  the  potter  with 
the  ore.  d he  amount  at  alkali  in  clays  is  variable,  from  a trace  to  g%  in  brick  clays, 
Kies  reports,'  and  the  highest  found  in  local  clays  analyzed  is  3..'?%.  If  the  alkali  in 
the  clay  united  with  the  glaze  were  as  high  as  g%,  then  0.0004  grams  of  the  alkali 
in  the  sample  would. have  been  derived  from  the  clay,  leaving  0.0007  ^ifams  which 
must  have  come  from  some  other  source.  Additional  alkali  w'ould  have  been  intro- 
duced if  some  binder  were  used  with  the  glaze  mixture,  a vegetable  extract  such  as 
the  guaco  paint  of  modern  Pueblo  potters,  for  example.  The  Pecos  potters  were 
already  familiar  with  a vegetable  paint  and  may  have  found  it  advantageous  to  mix 
the  glaze  material  with  some  sticky  juice  to  prevent  its  rubbing  before  firing.  It  has 
been  found  by  experiment  that  i 5%  o{ guaco  is  ample  to  give  good  spreading  qualitv 
and  bind  a glaze  and  that  50%  is  excessive  as  the  lead  is  so  reduced  that  it  does  not 
flux  well  and  the  mixture,  even  though  thick,  remains  matte  up  to  a temperature  of 
icco°  C.  Assuming  that  20%  of  guaco  was  used  and  that  Sir.  Hawley’s  partial 
analysis  of  guaco  ash  showing  g%  alkali  is  representative,-  then  0.0001  grams  of 
alkali  would  have  come  from  this  source.  Alkaline  water,  if  used,  would  not  con- 
tribute as  much  as  t\\Q  guaco  and  these  sources,  therefore,  account  for  less  than  half 
of  the  alkali  found  in  the  sample.  Whether  the  Indian  had  learned  the  advantage  of 
adding;  alkali  (an  extract  from  wood  ashes,  for  example),  or  whether  it  was  intro- 
duced unintentionally  with  the  pitjment  or  from  some  other  source  which  has  been 
overlooked,  is  a problem  for  future  investigation.  That  this  specimen  of  Glaze  I Red 
is  not  unique  in  respect  to  the  alkali  content  of  the  glaze  is  shown  by  the  strong 
sodium  spectrum  in  one  of  the  samples  from  Glaze  ^ I. 

d he  absence  of  calcium  in  the  analyzed  sample  of  (daze  1 Red  is  noteworthy, 
since  calcium  is  a common  constituent  of  many  clays,  and  particles  of  calcite  and 
marl  sometimes  occur  in  the  paste  of  Glaze  sherds. 

Next  to  the  question  of  fluxes,  the  kind  and  amount  of  pigment  in  the  glaze  is 
of  particular  interest.  The  quantitative  analysis  shows  a high  percentage  of  man- 
ganese, a trace  of  copper,  and  no  more  iron  than  might  have  been  derived  from  a 
ferruginous  clay,  such  as  the  red  slip  upon  which  the  glaze  was  applied.  Minute 
black  inclusions  are  seen  in  thin  sections  of  this  glaze  and,  since  the  pigment  is 
largely  manganese,  these  are  undoubtedly  the  manganese  mineral  and  the  cause  of 
the  opacity  and  jet  black  color  on  the  glaze.  These  inclusions  are  non-magnetic, 
nearly  uniform  in  size  and  too  small  to  identify  microscopically,  averaging  0.003 
in  diameter.  1 hey  are  angular  in  shape  and,  therefore,  may  have  either  crystallized 
from  the  glaze  or  been  unattacked  by  it.  They  are  very  numerous  in  all  samples  of 
(daze  I Red  examined,  often  practically  concealing  the  glass  and  giving  it  the  ap- 
pearance of  a mineral  paint  (hg.  30S,  a),  d'he  same  characteristic  inclusions  are 
present  in  the  glaze  of  subsequent  types  but  become  less  numerous  as  the  period 
advances.  They  often  form  scattered  Hocculent  patches  or  collect  near  the  surface 
of  the  glaze  (hg.  30H,  b).  Many  examples  of  Glazes  and  \ I and  also  a small  per- 
centage of  (dlazes  II  to  1\’  contain  no  undissolved  pigment.  The  extent  of  solution 
of  particles  of  pigment  can  often  be  obserx  ed  with  a i i^-power  hand  lens.  Patches  of 
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the  pigment  just  described  are  sharply  defined  against  the  clear  glaze  (fig.  jo8,  /'), 
while  other  inclusions  found  more  often  in  the  later  types  are  surrounded  by  dark 
rings  resulting  from  partial  solution. 

Experiments  were  made  to  determine  how  much  pigment  would  be  dissolved 
in  a simple  glaze  of  lead  carbonate  applied  on  the  raw  clay.  Glaze  with  io%  of 
manganese  dioxide  or  ferric  oxide  had  conspicuous  patches  of  granular  material 
when  well  vitrified  (hred  to  900°  and  950°  C.).  Minute  crystals  of  hematite  formed 
in  the  glaze  containing  ferric  oxide.  When  the  pigment  was  reduced  to  5%,  mangan- 
ese, iron  and  also  copper  oxide  were  completely  dissolved.  When  the  pigments 
(MnO,  EejOj  and  CuO)  and  lead  (PbO)  in  the  analyzed  sample  of  Glaze  1 Red  are 
calculated  as  100%  (as  was  done  in  these  experiments)  the  pigment  is  35%  of  the 
mixture.  I'hree  glaze  mixtures  were  made  on  the  basis  of  the  quantitative  analysis, 
using  in  each  case  the  same  ratios  found  in  the  sample;  one  was  made  with  lead  and 
manganese  only,  a second  with  alkali  combined  with  these,  and  a third  with  clay 
added  to  supply  the  approximate  proportion  of  silica  and  alumina  to  the  pigment 
and  fluxes.  "Fhese  samples  were  brought  to  temperature  in  thirty  minutes  and  held 
for  five  minutes.  At  800°  C.  all  three  mixtures  were  dull  and  could  be  rubbed  easily; 
at  900°  C.  there  was  sufficient  fusion  to  bind  the  pigment  but  even  at  1000°  C.  they 
were  less  lustrous  than  the  glaze  on  the  average  (ilaze  I Red  sherd.  The  refractive 
indices  of  the  glaze  of  all  three  samples  hred  at  900°  C.  was  within  the  range  of  that 
from  (ilaze  I Red,  but  the  samples  hred  at  1000°  C.  had  lower  indices. 

d'he  spectrographic  analyses  bring  out  what  may  be  an  important  difference  in 
pigment  between  the  earliest  and  latest  glazes  in  the  series,  for  the  weak  manganese 
spectrum  in  the  two  samples  from  Glaze  VI  sherds  shows  that  the  amount  present 
is  insignihcant.  The  (ilaze  V sample,  on  the  contrary,  had  as  strong  a manganese 
spectrum  as  that  of  (ilaze  I Red.  In  order  to  learn  whether  the  (ilaze  VI  sherds  were 
representative,  glaze  from  ten  other  sherds  of  that  type  were  tested  microchemically 
for  manganese,  d'hese  glazes  covered  the  color  range,  and  in  all  but  two,  manganese 
was  either  absent  or  the  amount  present  was  too  slight  to  be  signihcant.  Fhe  two 
exceptional  samples  gave  moderately  strong  tests. 

1 he  Pecos  glazes  when  viewed  microscopically  by  transmitted  light  show  in- 
teresting differences  in  color  of  the  glass.  Glasses  from  (ilaze  1 Red  are  predominately 
green,  occasionally  very  bright,  rarely  light  brown  or  nearly  colorless;  from  Glaze  I 
'b  ellow  they  are  characteristically  light  brown,  and  from  Glazes  II  to  VI , light  brown, 
yellow  brown,  pale  olive  and  only  rarely  green.  The  color  of  the  glass  is  determined 
by  the  pigment  taken  into  solution  and  also,  to  a certain  extent,  by  firing  atmosphere 
and  temperature.  1 he  intensity  of  color  varies  with  the  thickness  of  the  particular 
glass  fragment  examined  as  well  as  with  the  quantity  of  pigment,  but  color  can  be 
compared  in  sections  of  standard  thickness.  Fhe  effect  of  manganese  dioxide,  ferric 
oxide  and  copper  oxide  was  compared  in  glazes  made  of  lead  carbonate  and  pigment, 
painted  on  raw  clay,  and  hred  in  an  atmosphere  and  at  a rate  of  heat  increase  com- 
parable with  the  best  conditions  obtaining  in  primitive  bring  to  a temperature  of 
9CO°  C.  Ender  these  conditions  yellow  was  imparted  by  ferric  oxide,  light  brown  by 
manganese  dioxide,  and  green  by  copper  oxide.  The  color  of  some  pigments  depends 
upon  degree  of  oxidation  which  is  influenced  by  bring  conditions;  green  is  produced 
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by  the  reduction  ot  ferric  oxide,  tor  example.  One  particularly  interesting  illustration 
ot  reduction  was  found  in  a specimen  of  Glaze  \ which  had  two  distinct  color  zones, 
the  outer  yellow  and  the  inner  dark  green  (hg.  308,  r).  The  large  amount  of  green  in 
(ilaze  I Red  suggests  that  the  copper  mineral  or  ferrous  oxide  was  more  soluble  in 
the  glass  than  the  manganese  mineral.  The  light  brown  of  Glaze  I ^ ellow  is  similar 
in  hue  to  glass  colored  by  manganese. 

Conclusions  regarding  changes  in  either  composition  or  source  of  pigment 
(whether  included  with  the  lead  or  added  by  the  potter)  would  be  premature  at  this 
time.  Hut  chemical  analysis  and  microscopic  examination  have  shown  that  there  is 
much  more  to  be  learned  than  is  summed  up  in  the  statement  that  these  glazes  are 
colored  by  manganese  and  iron  with  a small  amount  of  copper. 

It  has  been  suggested  that  traces  of  elements  associated  with  lead  might  serve 
as  guides  in  locating  the  outcrops  from  which  the  material  for  glaze  was  obtained. 
The  spectrograms  showed  traces  of  silver,  zinc  and  molybdenum,  all  of  which  prob- 
ably occurred  with  the  lead.  Silver  and  zinc  are  not  significant  since  they  are  com- 
monly associated  with  lead  in  deposits  of  this  area.  Molybdenum  minerals  are  not 
common,  however,  and  this  element  is  more  promising,  d'here  are  three  principal 
localities  in  the  area  where  lead  deposits  occur,  Terrero  in  the  Pecos  Canyon,  the 
Cerrillos  Hills,  and  the  San  Pedro  Mountains.  It  is  improbable  that  the  Terrero 
deposits  were  known  to  the  Pecos  Indians,  for  there  were  no  surface  outcrops.  In 
the  Cerrillos  Hills  some  twenty-five  miles  by  airline  west  from  Pecos,  there  are  num- 
erous veins,  several  of  which  are  within  a few  miles  of  prehistoric  turquoise  mines. 
I he  principal  lead-bearing  vein  in  the  San  Pedro  Mountains,  the  Lincoln  Lucky 
Mine  near  the  town  of  San  Pedro,  is  approximately  thirty-seven  miles  in  an  airline 
from  Pecos.  Trails  used  by  the  Indians  would  have  added  five  to  ten  miles  to  the 
distance  of  these  localities  from  Pecos.  Judging  from  early  reports,  the  outcrop  at  the 
site  of  the  present  Lincoln  Lucky  Mine  was  one  of  the  most  conspicuous,  the  weath- 
ered surface  ores  consisting  of  cerussite,  manganese  ores  and  limonite.'  L'nfortu- 
nately,  prospecting  and  mining  have  destroyed  whatevei  evidence  may  have  existed 
of  aboriginal  workings  of  these  outcrops  and  the  character  of  the  surface  ores  as 
well,  and  we  have  only  brief  descriptions  from  early  reconnaissance  at  our  command. 
A molybdenum  mineral,  wulfenite,  has  been  reported  from  one  of  the  mines  in  the 
Cerrillos  district.-  The  occurrence  of  molybdenum  in  the  three  samples  from  late 
Glazes  and  its  absence  in  the  early  is  particularly  interesting,  and  though  it  should 
prove  impossible  to  locate  particular  veins  or  even  the  localities  from  which  lead 
ore  was  obtained,  the  presence  of  an  element  such  as  molybdenum  in  all  glazes  of 
one  period  and  its  absence  in  those  of  another  would  afford  interesting  evidence  of  a 
cha.nge  in  source  of  material. 

1 he  possibility  that  some  organic  binder  such  gnaco  was  used  with  the  flux 
has  been  mentioned.  The  probability  is  better  appreciated  after  attempting  to  apply 
glaze  without  a binder,  for  the  moment  the  brush  touches  the  dry  clay,  water  is 
drawn  from  the  mixture,  which  piles  up  at  the  beginning  of  the  stroke  leaving  little 

' Lindgren,  Graton,  and  (Jordon,  1910,  p.  172. 

- l.inderen,  Graton,  and  (Jordon,  1910.  p.  <7. 
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material  at  the  end.  d’hen,  too,  the  glaze  does  not  adhere  and  will  not  only  brush  od' 
easily,  but  if  thick,  drops  off  when  the  vessel  is  jarred.  Although  brush  strokes  are 
clearly  marked  on  some  ol  the  bowls  of  the  Pecos  collection,  there  are  many  in 
which  the  strokes  cannot  be  traced,  especially  in  the  thick  late  glazes.  In  the  four 
hundred  bowls  of  the  collection,  three  were  found  on  which  the  glaze  material  had 
been  rubbed  with  the  finger  before  firing  but  none  from  which  patches  had  fallen  as 
result  of  jarring.  It  seems  highly  probable  therefore  that  some  binder  was  used.  It 
has  been  shown  experimentally  that  when  ^iiaco  is  added  to  glaze,  blistering  occurs 
upon  firing  to  approximately  800°  C.  Fine  broken  blisters  are  a characteristic  defect 
of  Pecos  glazes.  When  the  glaze  is  carried  to  900°  C.,  or  950°  C.,  the  gases  escape  and 
the  glaze  flows  to  a smooth  surface  so  that  mixtures  with  and  without  cannot 

be  distinguished  at  these  temperatures.  .Although  gases  are  given  off  from  other  sub- 
stances in  the  glaze  during  firing,  it  seems  probable  that  organic  binder  and  low 
firing  were  important  causes  of  blistering  of  Pecos  glazes. 

hiring  temperatures  and  the  possibility  of  improvement  in  firing  methods  dur- 
ing the  (daze  period  are  of  particular  interest,  since  the  successful  use  of  glaze  re- 
quires better  control  of  firing  conditions  than  is  necessary  in  making  matte  paint 
wares,  d he  temperature  at  which  the  glaze  softens  and  the  melting  point  of  glasses 
that  duplicate  the  composition  of  analyzed  glazes,  as  well  as  the  presence  of  calcite 
and  flaking  caused  by  the  hydration  of  calcined  carbonate  of  lime  in  the  paste,  are 
clues  to  firing  temperatures.  Sharp  rims  of  broken  bubbles  are  particularly  useful 
for  determining  the  softening  point  of  the  glazes,  'hhin  Hakes  of  glazes  of  all  types 
show  little  change  at  800°  C.,  their  edges  become  rounded  at  8<;o°  C.,  and  they  How. 
into  drops  at  900°  C.  No  decided  difference  has  been  found  in  the  softening  point 
of  glazes  of  different  periods.  The  fact  that  some  glazes  originally  smooth  and  glassy 
become  dull  and  blistered  when  reHred  to  850°  C.  also  sets  a deHnite  upper  limit  for 
the  Hring  temperature  of  these  specimens.  There  are  relatively  fewentirevesselswhich 
are  Haked  by  the  action  of  lime,  the  percentage  being  from  4 to  7 for  the  types  from 
I Red  to  IV,  exclusive  of  Focal  I Red  in  which  the  defect  was  not  found.  Among  the 
sherds  examined  the  percentage  Haked  by  the  hydration  of  lime  was  considerably 
higher  (20  to  25%)  for  the  intrusive  than  for  the  local  types  (o  to  4%)*  I'his  fact 
does  not  necessarily  indicate  higher  Hring  of  the  intrusive  glazes,  for  calcite  and 
limestone  may  have  occurred  more  frequently  with  the  igneous  rock  than  in  the  silt- 
stone  temper.  Fhe  only  conclusion  justiHed  is  that  from  a fifth  to  a fourth  of  the 
intrusive  glazes  are  known  to  have  been  fired  to  or  above  the  temperature  which 
decomposes  calcium  carbonate.  Calcite  was  observed  in  thin  section  of  some  pastes 
and  as  an  average  of  twenty-five  representative  sherds  of  each  type  was  sectioned 
the  percentage  occurrence  of  calcite  in  these  specimens  has  been  calculated:  Glaze  I 
Red — 4%;  (jiaze  1 A’ellow  absent;  Focal  Glaze  1 Red  J7%;  (ilazes  II  to  IV 
absent.  Glaze  V 72%,  (daze  VF-8.q%.  .As  the  temper  of  the  local  glazes  is  similar 
in  composition,  it  would  appear  that  Focal  (daze  I Red  and  Glaze  V were  less  often 
fired  to  the  temperatures  which  decompose  calcium  carbonate  than  the  other  local 
(dazes,  but  the  proportion  of  Haked  sherds  in  Glazes  II  to  I\'  does  not  substantiate 
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this  ccnclusion  and  there  may  actually  have  been  a diderence  in  the  frequency  of 
occurrence  of  calcite  in  these  local  glazes.  It  is  at  least  known  that  approximately  a 
third  of  Focal  (daze  I and  (daze  \ specimens  were  fired  at  low  temperatures  and 
flaking  has  not  been  noted  in  either  of  these  types.  In  the  types  tempered  with 
igneous  rock  the  percentage  known  to  have  been  bred  in  the  low  range  is  small  and 
the  differences  between  Glazes  1 and  \d  may  or  may  not  be  significant. 

Indication  of  crude  firing  methods  can  be  observed  on  most  of  the  bowls.  Areas 
subject  to  reducing  conditions  which  have  produced  “smoke  clouds”  are  found  on 
from  f-’o  to  90%  of  bowl  exteriors,  and  from  14  to  27%  of  the  bowls  have  reduced 
areas  on  the  interior.  Perfectly  oxidized  vessels  are  very  exceptional.  In  the  majority 
of  cases  the  glaze  is  defective  in  reduced  areas.  I'he  fact  that  some  glazes  under 
“smoke  clouds”  appear  unaffected  may  possibly  be  explained  as  the  result  of  reduc- 
ing conditions  obtaining  only  in  the  latter  part  of  firing  and  after  the  glaze  had 
vitrified.  Another  proof  of  simple  methods  and  ciirect  contact  of  pottery  and  fuel  is 
found  in  the  rough,  granular  surface  of  glaze  on  some  bowl  exteriors,  particularly 
near  the  shoulder  of  the  vessel.  This  roughness  is  caused  in  many  cases  by  ash  from 
the  fuel  falling  upon  the  bowls  and  sticking  to  the  soft,  viscous  glaze.  Some  patches 
examined  microscopically  show  the  structure  of  wood  fiber  still  preserved  in  the  ash. 

Before  the  art  of  making  glaze  was  lost,  the  Pueblos  had  acquired  livestock 
from  the  Spaniards,  and  it  is  possible  therefore  that  the  change  from  wood  to  dung 
fuel  was  made  while  (ilaze  was  still  the  principal  decorated  ware.  While  dung  has 
certain  advantages  over  wood  for  firing  pottery,  the  difference  is  not  so  much  in 
temperature  range  as  in  amount  of  radiated  heat,  and  no  characteristics  have  yet 
been  found  which  show  when  the  change  in  fuel  was  made. 

A brief  summary  of  observations  will  serve  to  outline  the  chief  problems  relating 
to  I^ecos  glaze.  The  first  glaze  potterv  made  at  Pecos,  though  so  crude  as  to  have 
suggested  the  term  “Degenerate  Phase,”  resembles  the  first  well  established  Rio 
(irande  tvpe  in  the  high  percentage  of  granular  pigment  in  the  glaze  and  its  thin 
application  and  slight  spreading.  Chemical  analysis  will  show  whether  they  are  of 
the  same  composition.  It  would  be  natural  for  Pecos  potters  to  obtain  their  raw 
glaze  material  from  the  same  source  as  the  Pueblos  from  whom  they  learned  the 
technique.  \ his  earliest  Rio  (irande  glaze  paint  is  to  a certain  extent  transitional 
between  matte  paint  and  typical  glaze  paint,  for  it  was  a comparatively  satisfactory 
medium  for  design  and,  though  fused,  the  large  amount  of  granular  pigment  par- 
tially masked  the  vitreous  luster.  But  as  time  went  on  there  was  an  increasing  trend 
toward  the  thicker,  more  lustrous,  glazes  characteristic  of  the  late  period,  and  while 
glaze  was  still  used  as  a paint  its  decorative  value  was  dependent  almost  entirely  on 
its  vitreous  qualities.  It  does  not  necessarily  follow,  as  has  sometimes  been  argued, 
that  the  potter  lost  control  of  her  material  because  it  became  thick  and  runny. 
'1  hese  glazes  may  have  been  produced  from  choice,  and  certainly  the  practical 
potter  would  have  realized  that  the  thicker  the  application  the  farther  it  would  run. 
I he  trend  toward  thicker  glaze  is  interrupted  by  (daze  l\',  which  in  general  tech- 
nique, color,  and  quality  of  slip,  finish,  and  executitm  of  design,  marks  the  height  of 
(ilaze  development  at  Pecos.  Superficial  resemblance  of  glaze  paint  of  this  type  to 
that  of  (ilaze  I Red  suggests  a return  to  the  same  kind  of  material.  But  the  refrac- 
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five  index  of  the  glass  shows  that  the  resemblance  is  not  as  great  as  it  appears  and 
may  be  due  more  to  thinness  of  application  than  to  composition  of  the  glaze.  A 
comparison  of  kind  and  amount  of  pigment  in  the  two  types  should  throw  more  light 
on  the  significance  of  Glaze  W.  In  spite  of  great  diversity,  there  are  distinct  differ- 
ences in  composition  of  the  late  as  compared  with  the  early  glazes.  The  percentage 
of  lead  increased  and  the  percentage  of  pigment  decreased  as  the  period  advanced 
and  in  addition  manganese,  the  principial  pigment  of  Glaze  I Red,  is  exceptional  in 
(daze  \’l.  .Attempts  to  duplicate  the  properties  of  the  glazes  with  materials  available 
to  the  Indian  have  emphasized  the  possibility  that  distinct  ingredients  were  mixed 
bv  the  potter,  since  glass  with  the  refractive  index  of  the  late  glazes  was  not  made 
with  a lead  mineral  alone  but  reejuired  the  addition  of  clay  or  silica.  .A  more  com- 
plete analysis  should  bring  evidence  to  bear  upon  the  question  of  whether  clay, 
alkali,  or  pigments  were  mixed  with  the  lead  Hux  and  the  extent  to  which  changes  in 
composition  came  about  through  the  intent  of  the  potter. 

Since  Pecos  is  peripheral  in  location  and  lagged  in  glaze  development,  the  ques- 
tion of  the  origin  of  Pueblo  glazing  has  not  been  considered,  but  may  briefly  be 
mentioned.  .Archaeological  evidence  points  to  the  upper  drainage  of  the  l.ittle 
Colorado  as  the  area  where  lead  glaze  was  first  discovered  by  the  Pueblo  Indians 
and  from  whence  the  technique  was  carried  to  the  Rio  Grande  area.^  d'he  accidental 
discovery  of  lead  glaze  could  have  been  made  in  several  ways.  But  perhaps  the  most 
probable  explanation  is  suggested  by  the  common  occurrence  of  lead  ores,  particu- 
larlv  galena,  and  its  alteration  products  such  as  cerussite,  in  veins  with  manganese 
and  limonite.  'Fhe  accidental  inclusion  of  lead  ore  with  mineral  pigment  used  for 
pottery  wou’d  have  res.ilted  in  a glaze,  provided  enough  of  the  lead  ore  was  present, 
d'he  explanation  assumes  that  the  wares  which  preceded  glaze  were  decorated  with 
mineral  paint,  for  had  the  earliest  glazes  appeared  among  a people  who  up  to  that 
time  had  used  only  organic  paint,  as  at  l^ecos  for  example,  there  would  be  no  basis 
for  such  a theory.  However,  St.  Johns  Polychrome,  the  Little  Colorado  Black-on-red 
ware  made  prior  to  the  appearance  of  the  hrst  glaze,  has  a mineral  paint;  moreover, 
there  is  a variety  of  this  ware  on  which  the  paint  is  thick  and  partially  vitriried.  h'our 
sherds  of  the  type,  found  among  intrusives  at  Forked  Lightning  site,  were  analyzed 
microchemically.  Their  composition  was  variable,  but  three  gave  faint  to  moder- 
ately strong  tests  for  lead,  while  iron  and  copper  in  different  amounts  were  present 
in  all  three,  and  one  contained  a trace  of  manganese.  Glazes  may  have  been  produced 
accidentally  a number  of  times  bv  the  inclusion  of  lead  ores  with  pigment  before  the 
potters  learned  what  substance  was  making  their  paint  glassy.  But  the  first  glaze- 
decorated bowl  must  have  been  a source  of  great  wonderment  and  pride  and  would 
have  stimulated  experimentation  to  duplicate  the  results.  It  may  have  been  some 
time  before  the  material  which  produced  the  glaze  was  identified,  and  the  sintered 
paint  of  St.  Johns  Polychrome  suggests  a period  of  experimentation.  It  is  possible 
therefore  that  the  analysis  of  Little  Colorado  matte  paint  will  yield  some  informa- 
tion regarding  the  beginnings  of  glaze  paint. 

rhere  can  be  little  doubt  that  the  first  glaze  pottery  was  highly  esteemed,  but 
several  factors  might  have  retarded  the  spread  of  the  technique.  The  great  popular- 

‘ Haury,  1932,  pp.  418-425. 
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ity  of  red  ware  among  a people  who  had  been  limited  in  pottery  decoration  to  black 
and  gray  is  attested  by  the  wide  distribution  of  St.  Johns  Polychrome.  .Although 
this  ware  is  found  in  most  of  the  Black-on-white  sites  of  the  period  in  the  Upper 
Rio  Grande,  potters  of  the  area  were  unfamiliar  with  ferruginous  slips  and  Rio 
Grande  imitations  of  i,t  haye  not  been  recognized.  .A  glaze-decorated  red  ware  was 
much  more  difficult  to  imitate,  and  eyen  though  the  Little  Colorado  potters  had  been 
willing  to  pass  on  the  results  of  their  experience,  new  sources  of  glaze  material,  as 
well  as  red  slip  clay,  would  haye  had  to  be  located  if  people  at  a distance  from  the 
original  source  attempted  to  make  such  pottery.  The  kind  of  lead  ore  first  employed 
would  influence  the  rapidity  with  which  the  knowledge  spread.  If  galena  with  its 
striking  luster  and  cubic  cleayage  were  used,  it  would  be  easily  recognized  and  the 
search  for  materials  simplified.  Galena  has  frequently  been  found  in  the  course  of 
excayation,  but  may  simply  haye  been  treasured  with  other  curiosities  such  as 
fossils  and  concretions.  On  the  other  hand,  if  an  earthy,  impure  alteration  product 
were  used,  its  appearance  might  not  be  sufficiently  distinctiye  to  ser\  e as  a reliable 
guide  to  its  immediate  recognition,  and  many  materials  which  looked  like  it  might  be 
tried  before  the  search  was  successful.  It  would  not  be  surprising,  therefore,  to  find 
that  a considerable  period  elapsed  between  the  time  when  the  first  Little  Colorado 
glaze  bowl  reached  the  Rio  Grande  by  trade  and  the  time  when  it  was  first  success- 
fully imitated.  It  is  possible  that  the  Rio  Grande  potters  obtained  raw  glaze  material 
by  trade  from  tbe  Little  Colorado  source  before  discoyering  it  in  their  own  locality. 
If  there  is  a constant  difference  in  composition  of  Little  Colorado  and  Rio  Grande 
glazes,  it  will  be  possible  to  answer  this  question.  The  higher  percentage  of  copper 
shown  in  the  Heshotauthla  Polychrome  as  compared  with  the  Glaze  I Red,  and  the 
high  ratio  of  copper  to  lead  in  Hawley’s  analyses  of  Pinedale  glaze,  giye  some  en- 
couragement.* The  ceramic  practices  of  the  Little  Colorado  and  Rio  Grande  differ 
in  respect  to  tempering  material  and  class  of  clay,  and  it  will  be  interesting  to  deter- 
mine how  general  and  persistent  the  Little  Colorado  infiuence  was  at  the  time  of 
glaze  introduction.  Thus  the  yolume  of  trade  in  Little  Colorado  glaze  ware,  the 
length  of  time  which  it  took  the  Rio  Grande  potters  to  learn  the  technique,  the 
extent  of  Little  Colorado  infiuence,  and  the  changes  and  developments  which  glazing 
underwent  are  all  problems  to  be  worked  out  in  the  detailed  study  of  Glaze  sites. 

Speculations  regarding  the  beginning  and  spread  of  the  glaze  technique  have 
been  indulged  in  merely  to  bring  out  problems  and  suggest  a few  lines  of  attack. 
Some  questions  may  never  be  answered,  but  it  would  be  folly  to  assume,  a priori, 
that  they  cannot  be.  It  is  necessary  to  guard  against  preconceived  ideas  of  what  the 
primitive  potter  would  or  would  not  do  under  given  circumstances,  and  to  remember 
that  the  possibilities  of  discov'ery  through  trial  and  error  and  normal  human  cur- 
iosity are  considerable.  \ ariations  within  types  and  periods  should  not  discourage 
thorough  comparative  studies,  for  uniformity  is  not  to  be  expected  with  uncertain 
composition  and  firing  conditions;  technique,  moreover,  was  not  necessarily  stand- 
ardized at  any  time;  different  potters  may  intentionally  have  followed  different 
practices.  I he  apparently  numberless  variations  which  give  an  impression  of  con- 
fusion upon  superficial  examination  take  their  proper  place  upon  careful  analysis. 

' Haury,  193;,  p.  422. 
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Above  all  it  is  essential  that  during  the  course  of  excavation,  vigilant  watch  be  kept 
for  potters’  materials  and  that  the  examples  of  poor  glaze  which  have  no  exhibit 
\-alue  be  recognized  as  equallv  important  as  the  perfect  museum  specimens  lor 
recording  the  trials  and  errors  ol  primitive  potters. 


MODKRX  WARK 
PLAIN  RED  WARE 

Megascopic  observcatioxs.  The  paste  ol  Plain  Red  ware  is  friable  and  frac- 
tures irregularlv.  Grains  of  sand  can  generally  be  seen,  and  not  infrequently  frag- 
ments of  siltstone,  2 or  even  3 mm.  in  diameter,  are  scattered  through  the  paste. 

Te.mper.  Typical  Plain  Red  ware  sherds  are  sand-tempered.  Only  one  tuff- 
tempered  specimen  was  found  in  a total  of  38  representative  sherds,  i.e.,  2.6%  of  the 
total.  The  sand  is  angular  to  subangular  and  grain  size  varies  within  wide  limits; 
coarse  fractures  of  siltstone  and  granite  also  occur.  Ouartz  predominates  over  the 
feldspars  and  the  latter  are  both  fresh  and  weathered  and  include  microcline  and 
acid  plagioclase.  Flakes  of  mica,  either  biotite  or  a pale  green  mica,  are  always  pres- 
ent. A few  small  fragments  of  green  hornblende,  are  found  in  most  sections;  grains 
of  zircon  and  blue-green  tourmaline  are  also  characteristic.  Of  rarer  occurrence 
(found  in  half  or  less  than  half  of  the  sections)  are  garnet,  zoisite,  augite,  epidote, 
titanite  and  apatite.  Although  fractures  of  siltstone  are  not  uncommon,  they  are. 
generally  composed  of  grains  of  much  finer  texture  than  the  free  grains  in  the  paste 
and  there  is  no  evidence  that  the  temper  was  directly  derived  from  sandstone  or 
siltstone. 

. Texture.  Average  grain  size — 0.12  mm.  in  diameter;  range — 0.09  to  0.17 
mm.  Maximum  grain  size:  average — 1.12  mm.;  range — 0.80  to  1.92  mm.  .Average 
grading:  very  fine — 6;. 6%;  fine — 26.8%;  medium — ^.2%;  coarse — 2.0%;  very 
coarse — 0.4%.  Volume  of  temper:  average — 23.0%;  range — 19. i to 

Clay,  d'he  paste  is  red-brown  or  dark  gray  in  transmitted  light,  depending 
upon  the  degree  of  oxidation.  In  polarized  light  it  is  generally  weakly  birefringent, 
appearing  deep  red-brown,  and  well  oxidized  margins  may  be  more  brightly  bire- 
fringent, even  showing  very  slight  orientation  of  particles.  Some  cores,  on  the  other 
hand,  are  isotropic.  Refractiv^e  index — 1-556  to  i.;6;;  a few  specimens — 1-^47  or 
I-537- 

Physic.al  properties.  Color  range  is  limited.  Seventy  per  cent  of  the  sherds 
examined  have  dark  gray  or  brown  cores  and  red-brown  margins.  Cores  are  gen- 
erally \V""^  (Dark  Mouse  Gray),  less  often  N^eutral  Gray  or  Pale  Neutral  Gray, 
or  9'm  (Carob  Brown)  and  13"!  to  m (Mikado  Brown  to  Warm  Sepia),  rarely  17""! 
(Hair  Brown).  Margins,  which  are  usually  less  than  one-third  the  thickness  of  the 
vessel  wall,  approximate  most  closely  9'k  (Kaiser  Brown),  but  duller,  more  yellow 
colors  are  occasionally  found,  including  15"  (Cinnamon),  i T'i  (Pecan  Brown)  less 
grayed,  and  ii"  (^’inaceous-Tawny)  shading  to  1 1 "b  (Onion-skin  Pink).  Sherds 
uniform  in  color  are  9'k  or  slightly  lighter.  .An  exceptional  sherd,  tuff-tempered,  has 
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a I {;'""d  (Pale  Mouse  Gray)  core  which  shades  through  ()"'d  (Fight  (irayish  Vin- 
aceous)  to  narrow  margins  ot  i (Orange-Cinnamon).  Oxidized  at  <550°  C.  for  30 
minutes—  11",  i 1 "a  and  12",  rarely  1 i "c.  Rehred  to  1200°  C.— 7'k  or  7'm  (Hay’s 
Russet  or  Liver  Brown).  Hardness.  4 or  4.5,  rarely  3.^;.  I'nslipped  surfaces  are  of  the 
same  hardness  as  the  paste  or  slightly  harder.  Rehred  to  1200°  C.--7  + . Modulus  of 
Rupture.  .Average — 9S  kg.  per  sq.  cm.;  range — 74  to  133.  Streyi^th  of  Vessel  llddls. 
Average — 22  kg.  per  2.;;  cm.;  range — 14.5  to  35.5.  Apparent  Porosity.  .Average 
24.5%;  range — 22.9  to  26.2%.  Rehred  to  1200°  C.;  .Average—  11.8%;  decrease  — 
51.8%. 

Slii*.  Only  19%  of  the  sherds  examined  were  slipped.  'Fhe  presence  of  slip  is 
often  indicated  by  color  and  by  flaking  or  wear.  Fhe  character  of  the  surface  hnish 
is  plainly  shown  in  thin  section,  since  the  slip  viewed  in  cross  section  appears  as  a 
dehnite  layer  distinct  in  color  and  texture  from  the  paste.  In  the  majority  of  Plain 
Red  ware  sherds  thin  sectioned  the  marginal  area  does  not  differ  from  the  remainder 
of  the  section  or  shows  only  such  color  yariation  as  is  caused  by  the  difference  in 
compactness  of  the  clay.  Slip  Color  is  typically  5'k  (Brick  Red)  or  approaches  7'i 
(\  inaceous-Rufous)  hut  is  clearer;  where  the  polish  has  rubbed  off  it  is  9"b  (Japan 
Rose).  Oxidized  at  850°  C.  for  30  minutes — 9"  (Testaceous),  or  7'i;  1 1"  where  worn. 
Rehred  to  1200°  C.—  ;;'i  (Dragon’s-blood  Red).  Hardness.  1.5  to  3.  The  slip  is  im- 
permanent and  is  easily  rubbed  off  from  areas  where  the  polish  has  worn.  Rehred 
to  1200°  C.-  -7  + . Thickness . 0.03  to  0.06  mm.  Finish  and  IVear.  Fhe  slip  is  well 
smoothed  and  highly  lustrous  but  usually  badly  worn.  Optical  Properties,  d’he  clay 
is  nearly  opaque  in  transmitted  light,  bright  orange-red  in  incident  light.  Refrac- 
tive index — 1.573  to  1.603.  Texture  is  hne  and  mineral  inclusions  are  rare. 

F iring.  Calcite  was  found  in  18.7%  of  the  sherds  examined.  Reddish  margins 
indicate  an  oxidizing  atmosphere  but  pastes  were  seldom  fully  oxidized. 


PL.AIX  BLACK  WARK 

Meg  .vscoiMC  OBSERy.A  I IONS.  Sand  temper  was  found  in  54%  of  the  Plain 
Black  ware  sherds  examined  microscopically;  the  remaining  46%  was  tuff-tempered, 
d'he  two  varieties  can  sometimes  be  distinguished  megascopicallv.  Fhe  paste  of 
tuff-tempered  sherds,  compared  with  that  of  the  sand-tempered  specimens,  is  hner 
in  texture  and  generally  harder;  the  vessel  walls  of  this  variety  are  characteristically 
thinner  and  the  surface  more  uniformly  and  better  smoothed.  .As  both  were  subject 
to  reducing  conditions  in  firing,  there  is  no  constant  difference  in  paste  colors.  The 
paste  of  the  tuff-tempered  variety  is  typically  homogeneous  in  appearance;  a scat- 
tering of  minute  opaque  white  flecks  may  suggest  the  presence  of  tuff  in  the  paste, 
but  a lo-power  lens  also  reveals  a few  grains  of  quartz  and  feldspar,  which  make 
megascoptic  identification  difficult.  If  a sherd  is  held  in  direct  sunlight  and  moved 
slightly,  light  scintillates  from  innumerable  minute  ffecks  of  tuff,  whereas  in  sand- 
tempereci  sherds  only  scattered  mineral  grains  reflect  the  light.  Fhe  fracture  of  tuff- 
tempiered  Plain  Black  ware  is  usually  straight  and  square. 

I he  piaste  texture  of  the  sand-tempered  sherds  is  variable;  a few  spiecimens  are 
fine  enough  to  be  confused  with  the  tuff-tempiered  ones,  and  one  untempiered  sherd 
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was  found,  but  in  the  majority  of  sherds  grains  of  tjuartz  and  feldspar  can  be  de- 
tected with  a lo-power  lens,  often  with  the  naked  eye,  while  in  many  there  is  a 
scattering  of  coarse  particles,  large  grains  of  sand,  fractures  of  sandstone  and  lumps 
of  limestone,  a millimeter  or  more  in  diameter,  which  give  the  paste  a non-homogene- 
ous  appearance.  The  fracture  is  irregular  and  uneven. 

SAND-'l'EMI’EREI)  PLAIN  BLACK  WARE 

I'eiMper  is  Stream  sand  composed  of  subangular  grains  of  quartz  and  feldspar, 
the  former  prep»onderating.  d'he  feldspars  include  microcline  and  acid  plagioclase. 
Mica,  usually  a pale  green  variety,  occasionally  biotite  or  muscovite,  is  always 
present;  splinters  of  blue-green  hornblende  are  common;  basaltic  hornblende  is  rare; 
small  grains  of  zircon,  garnet,  augite,  zoisite  and  epidote  occur  sparingly.  Fractures 
of  sandstone,  limestone  and  granite  are  occasionally  found. 

'Fex  pure.  .Average  grain  size — o.  iq  mm.  in  diameter;  range — o.  i i to  0.15 
mm.  Maximum  grain  size:  av^erage — 0.93  mm.;  range — 0.64  to  1.28  mm.  .Average 
grading:  very  fine — 56.4%;  fine-  36.4%;  medium-  4.4%;  coarse — 2.8%.  J^olnme  of 
temper:  average — -4%;  range — excluding  exceptional  untempered  sherd-  17  to 
.30%.^ 

Clay.  Olive  or  dark  gray  in  transmitted  light,  usually  isotropic,  a few  speci- 
mens weakly  birefringent.  Refractive  index-  1.556  to  i.<;6i;. 

Physical  properties.  Color.  I5'""i  to  k and  b (Deep  to  Dark  Mouse  (iray 
and  Fight  Mouse  Gray);  dark  browns  differing  in  depth  and  intensity  are  also  found, > 
particularly  in  howl  sherds;  they  include  13^'hn  (Bone  Brown),  the  most  common, 
I3""k,  and  13"!  to  m (Fuscous,  and  Mikado  Brown  to  Warm  Sepia).  The  majority 
of  sherds  are  uniform  in  color  except  for  very  narrow  margins  of  dark  gray  or  sooty 
black,  but  occasionally  there  is  a margin  of  9'k  or  i 1 "i  (Kaiser  Brown  or  Pecan 
Brown)  just  beneath  the  outer  black  coat.  Oxidized  at  850°  C.  generally  11"  to 
I I "a  ( \dnaceous-Tawny  or  paler),  occasionally  13'T  ( \dnaceous-Cinnamon ) or  12”. 
Rehred  to  1200°  C.-  7'k  (Hay’s  Russet)  or  7'm  (Fiver  Brown).  Hardness.  4 to  4.5, 
occasionally  3.5.  Rehred  to  1200°  C.-  7 + . Modulus  of  Rupture.  .Average — 96  kg. 
per  sq.  cm.;  range — 79  to  121.  Streiigth  of  I'essel  ll'alls.  .Average  22  kg.  per  2.:; 
cm.;  range  18  to  25.  Apparent  Porosity.  .Average — 24.1%;  range  21.8  to  25.8%. 
Rehred  to  1200°  C.:  .Average-  15.0%;  decrease — 37.8%. 

Surface.  No  slipped  specimen  was  found  in  a group  of  21  representative 
sherds.  Surface  colors  range  from  15'""  (Mouse  Gray)  or  Neutral  (iray  to  shades 
darker  than  i (Blackish  Mouse  (iray)  or  Dusky  Neutral  Gray,  w,  and  are 

occasionally  splotched  with  13''^  (.Army  Brown).  Hardness  is  the  same  as  that  of 
the  paste,  generally  4 to  4.5.  Surface  hnish  is  variable  but  the  majority  of  specimens 
show  the  horizontal  strokes  of  a smoothing  tool  and  approximately  half  of  the  sherds 
have  a lustrous  surface. 

I-'iRiNG.  Calcite  was  found  in  22%  of  the  sherds  examined.  No  example  of 
dehydrated  muscovite  occurred.  Dark  gray  and  blackish  surfaces  indicate  reducing 
conditions,  but  the  brown  cores  of  some  specimens  show  that  such  an  atmosphere 
was  not  always  maintained  long  enough  to  completely  reduce  the  paste.  Impurities 
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in  the  paste  of  some  sherds  cause  extreme  bloating  upon  retiring  to  1200°  C.  and 
slight  bloating  and  deformation  is  noted  e\^en  at  8^;o°  C. 

rUFF-TEMI’ERED  PLAIN  BLACK.  W.ARE 

Temper.  I he  tuft  is  composed  mainly  of  fine  ftowage  ftakes  and  some  forked 
or  irregular  fragments;  pumiceous  particles  are  exceptional.  Mineral  grains  are 
usually  sparse  though  in  a few  specimens  they  equal  the  tuft'  in  volume,  and  meg- 
ascopically  the  paste  appears  to  be  sand-tempered.  Ouartz  and  feldspars  are  the 
principal  minerals.  Micas,  blue-green  hornblende,  zircon,  augite,  epidote,  calcite 
and  magnetite  occur  sparingly. 

Texture.  In  typical  specimens  the  majority  of  tuft'  flakes  are  between  0.08 
and  0.16  mm.  in  diameter;  in  very  fine  textured  sherds  they  are  0.03  to  o.oi;  mm.  in 
diameter.  The  maximum  size  in  0.24  mm.  but  ftakes  exceeding  0.16  mm.  are  rare. 
J'oliime  of  temper  could  not  be  determined  bv  the  Rosiwal  method  or  bv  chemical 
separation. 

Clay.  Tight  brown  in  transmitted  light,  brightlv  birefringent.  Refractive 
index—  i .537. 

Physical  properties.  Color  is  principally  in  the  range  of  15'""  (Mouse 
Gray).  The  majority  of  sherds  are  either  i C""  or  i C""\  to  k (Mouse  Gray  or  Deep 
Mouse  (irav  to  Dark  Mouse  Gray)  with  margins  of  15"'"  or  i C''”b  (Mouse  Gray  to 
Tight  Mouse  Gray).  \'ariations  are  \ C""d.,  17""  (Drab)  and  I7""i  (Hair  Brown). 
Oxidized  at  850°  C.  for  30  minutes — 13"  to  15"  (Orange-Cinnamon  to  Cinnamon) 
or  12".  Rehred  to  1200°  C. — 7'k  or  7'm  (Hay’s  Russet  or  Tiver  Brown).  Hardness. 
3 to  c;,  generally  3.5  to  4.5.  Rehred  to  i 200°  C. — 7 + . Modulus  of  Rupture.  — 

I 53  kg.  per  sq.  cm.;  range — i 52  to  i £(i;.  Strength  of  Vessel  fl  ails.  Average — 26  kg.  per 
i.x,  cm.;  range — 20  toqi . .ipparent  Porositv.  .Average — 24.9%;  range — 21 .4  to 29. 3%. 
Rehred  to  1200°  C.;  average — Co%;  decrease — 79.9%. 

Slip.  The  majority  of  sherds  are  unslipped,  only  10.5%  of  the  sherds  exam- 
ined being  slipped.  Color.  Blacker  than  Neutral  Gray,  m or  K'""m.  Oxidized  at 
850°  C.  for  30  minutes — 9'T  (Walnut  Brown).  Hardness.  4 to  Thickness.  0.02  to 
0.03  mm.  Finish  arid  IVear.  Highlv  polished;  shows  horizontal  strokes  of  polishing 
tool.  Rarelv  crazed  or  abraded. 

b'lRiNG.  Calicite  was  found  in  75%  of  the  sherds  examined.  Colors  indicate 
that  reducing  conditions  alwavs  obtained  in  the  hnal  stage  of,  if  not  throughout,  the 
bring. 

MOnKRX  RAINTEl)  W.ARF. 

.Meg.\scopic  observa'itons.  d'he  majoritv  of  Modern  Painted  ware  sherds 
from  Pecos  are  tuft-tempered,  but  sand-tempered  sherds  also  occur.  .Although  it  is 
sometimes  impossible  to  identify  the  tempering  material  megascopically,  the  two 
groups  show  certain  variations  in  color  and  texture.  The  few  sand-tempered  sherds 
have  a darker  color  range  and  a coarser,  more  friable  paste  than  the  tuft-tempered 
specimens;  the  former  are  also  noticeablv  cruder  in  workmanship,  often  being  care- 
lessly smoothed,  the  slip  thin  and  streaked  and  the  design  poorly  executed. 
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I’urt-tempered  sherds  have  a tine,  homogeneous  texture.  Inclusions,  opaque 
white  Hakes  ot  tuff,  plates  ot  mica  and  small  grains  of  quartz  and  feldspar,  are  rarely 
seen,  d'he  fracture  is  usually  relatively  straight  and  square. 

I UFF-TEMPERED  .\IODERX  PAIXTED  W ARE 

Temper.  In  the  group  of  33  representative  sherds  studied  85%  were  tuff 
tempered  and  the  remaining  15%  w^ere  tempered  w'ith  stream  sand.  The  tuff  is  very 
similar  to  that  of  Biscuit  ware  and  cannot  be  distinguished  from  it  either  by  texture 
ot  the  glass  or  by  mineral  inclusions.  Fine  Howage  Hakes  are  most  common,  though 
occasionally  forked  and  lunar  pieces  from  bubble  rims  predominate.  The  scatterino; 
of  mineral  grains  is  made  up  largely  of  quartz  and  clear  feldspar  including  both 
microcline  and  acid  plagioclase.  Flakes  of  biotite  and  grains  ot  calcite  are  numerous 
in  most  sections.  .A  few  small  fragments  of  hornblende,  green  or  oliv^e  in  color,  are 
generally  present.  Flakes  of  muscovite  are  found  in  half  the  sections.  Small  grains  of 
epidote,  zoisite,  augite,  titanite,  zircon  and  magnetite  occur  in  less  than  half  ot  the 
sections  studied. 

Texture.  I'he  majority  of  tuff  Hakes  are  between  0.08  and  0.16  mm.  in 
diameter.  The  largest  Hakes  are  from  0.16  to  0.24  mm.  in  diameter.  Grains  of  quartz 
and  feldspar  have  the  same  range  in  size  as  the  tuH  particles.  J'^olurne  of  temper 
cannot  be  determined  by  the  Rosiw'al  method  or  by  chemical  separation. 

Ci.AV.  Light  brown  in  transmitted  light,  brightly  birefringent.  Retractive 
index — generally  1.^32,  occasionally  1.^47. 

Fhvsicai.  proper  ties.  Color  is  exceptionally  uniform  and  core-margin  varia- 
tions are  characteristic.  Margins,  either  wide  or  narrow,  are  13'T,  13"  or  1 5'T 
(A'inaceous-Cinnamon,  Orange-Cinnamon  or  Pinkish  Cinnamon).  Cores  are  usually 
I5'""b  (Light  Mouse  (iray).  \’ariations  in  margin  colors  are  i C'  (Cinnamon) 
slightly  grayed  and  13'"  (Fawn  Color).  Exceptional  cores  are  Deep  Neutral  Gray,  /. 
\ he  rare  sherds  which  are  uniform  in  color  have  the  same  range  as  typical  margins. 
Oxidized  at  850°  C.  for  30  minutes — 13"  (Orange-Cinnamon).  ReHred  to  1200°  C.-- 
9'm,  9"m,  1 I "m  and  7'm  (Carob  Brown,  Burnt  Lhiiber,  \"andyke  Brown,  and  Liver 
Brown).  Hardness.  3 or  slightly  under.  ReHred  to  i 200°  C. — 7.  Modulus  of  Rupture. 
Average-  1 40  kg.  per  sq.  cm. ; range-100  to  1 69.  Strength  of  Vessel  IfCdls.  Average — 
43  kg.  per  2.<;  cm.;  range — 25  to  65.  Jppare>it  Porosit\.  .Average — 30.1%;  range- 
27. 4 to  34.6%.  ReHred  to  1200°  C.;  .Average — decrease-  95.7%. 

Cre.a.m  slip.  Color.  i7"'f  (Tilleul-Buff),  or  slightly  paler  and  more  grayed; 
occasionally  as  deep  as  \~"'h  (.Avellaneous) ; incompletely  oxidized,  I7""d  to  f 
(Drab-Ciray  to  Pale  Drab-Cirav).  Oxidized  to  850°  C.  for  30  minutes — to  f 
slightly  more  grayed  (modiHed  Pale  Pinkish  Cinnamon).  ReHred  to  1200°  C.- 
usually  whiter  than  17""!,  a few  specimens  are  2i""d  (Smoke  Gray).  Hardness. 
4 to  4.5,  rarely  3.  ReHred  to  1200°  C.--6.5  to  7;  completely  vitriHed  and  usually 
Hnely  vesicular.  Thichiess . I sually  0.14  to  0.29  mm.,  occasionally  0.06  to  0.09  mm. 
Finish  and  JVear.  \Try  w'ell  smoothed  but  never  highly  lustrous;  deeply  crazed  on 
most  specimens,  abraded  or  peeled  on  some.  Optical  Properties . Dark  browm  or  gray 
in  transmitted  light,  whitish  in  incident  light,  weakly  birefringent.  Refractive  index 
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occasionally  Fixceptionally  fine  and  dense  in  texture,  free  from  min- 

eral inclusions  but  sometimes  contains  fragments  of  tuff. 

Red  slip.  Color.  Slightly  clearer  than  5'k  (Brick  Red),  9'k  (Kaiser  Brown) 
and  9"i  (Cacao  Brown).  Oxidized  at  850°  C.  for  minutes — 7'h  to  9'h  less  grayed. 
Rehred  to  1200°  C. — :i;'k  or  y'\.  Hardness,  j.5  to  4.^.  Rehred  to  1200°  C. — 7 + . 
'I'liickness.  0.06  to  o.i  1 mm.  Fhiis/i  and  H ear.  Well  smoothed  with  nearly  horizontal 
strokes.  Highly  lustrous,  very  rarely  crazed,  seldom  abraded.  Optical  Properties. 
Opaque;  clear  red  in  incident  light. 

Bl.acr  paint  is  organic.  Color — generally  blacker  than  I5""'m  or  Neutral 
(iray,  ni.  Oxidized  at  850°  C.  for  qo  minutes — 15'""  to  i 5"'"i.  Smooth  in  texture 
but  like  the  cream  slip  never  highly  lustrous.  L'sually  penetrates  the  slip  to  approxi- 
mately one  third  its  thickness. 

Red  pain'I'.  A ferruginous  clay  having  the  same  color,  hardness  and  optical 
properties  as  the  slip.  It  is  rarely  polished. 

Firing.  Calcite  was  found  in  70%  of  the  sherds  examined.  Muscovite, 
present  in  approximately  half  the  sherds,  in  no  instance  shows  evidence  of  dehydra- 
tion. The  birefringence  of  the  paste  is  definitely  weakened  when  sherds  are  rehred  to 
850°  C.  The  color  of  the  margins  of  vessel  walls  indicates  that  the  bring  atmosphere 
was  oxidizing  but  such  conditions  were  rarely  maintained  long  enough  to  bring  the 
paste  to  a uniform  state  of  oxidation. 

SAND-TE.MPERED  MODERN  PAINTED  WARE 

d'he  number  of  sand-tempered  Modern  Painted  ware  sherds  available  for 
study  was  limited,  and  consequently  only  a few  observations  are  recorded. 

Temper.  The  stream  sand  of  the  sand  tempered  subtype  is  subangular  and 
poorly  assorted.  Ouartz  grains  are  more  numerous  than  feldspar.  Flakes  of  mica, 
either  biotite  or  muscovite,  are  always  present.  Calcite  is  not  found  but  patches  of 
impure  limestone  are  characteristic.  Small  grains  of  hornblende  and  zircon  are  gen- 
erally present,  while  garnet  and  ziosite  are  occasionally  noted. 

Texture.  Av^erage  grain  size — o.io  mm.  in  diameter;  range — 0.08  to  0.12 
mm.  Maximum  grain  size:  .Average — 1.22  mm.;  range — 0.80  to  2.0  mm.  .Average 
grading:  very  hne — 71.0%;  hne — 2«;.o%;  medium — coarse — 0.5%.  Volume 
of  temper:  average — 23.6%;  range — 19.2  to  27.7%. 

Clay.  Brown  or  gray  in  transmitted  light,  generally  isotropic.  Refractive 
index  \ to  i .56^;. 

Physical  properties.  Color.  I'he  sand  tempered  sherds  are  generally  darker 
and  redder  in  color  than  the  tuff-tempered  ones;  cores  are  i <;'""k  (Dark  Mouse 
Gray)  and  margins  are  9'k,  1 1 'k,  or  1 1 " ( Kaiser  Brown,  Hazel  or  \dnaceous-d'awny) 
shading  toward  the  cores  to  13".  Sherds  uniform  in  color  are  9'k.  Oxidized  at  850° 
C.  for  30  minutes — 9'i  (Ferruginous)  or  1 1 "i  (Pecan  Brown)  less  grayed. 

Slips  and  p.aints  are  indistinguishable  from  those  of  tuff-tempered  Modern 
Painted  Ware. 

Firing.  Calcite  was  not  found  in  the  paste.  Flakes  of  muscovite  showed  no 
evidence  of  dehydration.  The  characteristic  core-margin  variations  indicate  that 
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oxidizing  conditions  were  not  maintained  long  enough  to  completely  oxidize  the 
paste. 

INTEKPHETATION  OK  TECHNOLOCJICAL  DATA 

Fhe  Modern  wares-  Plain  Red,  Plain  Black,  and  Painted — came  into  general 
use  during  the  period  ot  upheaval  which  followed  the  Pueblo  Rebellion.  The  art  of 
producing  glaze  was  lost  at  this  time  and  pottery  was  again  decorated  with  an 
organic  pigment,  the  use  of  which  had  been  uninterrupted  in  the  Biscuit  area  since 
Black-on-white  times.  Certain  physical  properties  of  the  Modern  wares,  neverthe- 
less, record  the  persistence  of  methods  and  materials  of  the  Glaze  period;  ferruginous 
clays,  unknown  in  Black-on-white  times  and  never  applied  on  Biscuit  ware,  con- 
tinued in  use  in  the  Modern  period  for  slips  and  paint.  .Since  an  oxidizing  atmosphere 
is  necessary  tor  the  production  of  clear  reds,  it  is  not  surprising  to  find  that  firing 
conditions,  as  evidenced  by  paste  color,  were  similar  to  those  of  the  Glaze  rather 
than  the  Black-on-white  period.  An  adaptation  from  Biscuit  ware  is  found  in  the 
quality  of  the  slip  clays  used  on  Modern  Painted  ware.  XTw  features,  which  must 
have  resulted  from  independent  experimentation,  appear  in  these  wares.  IMttery 
intentionally  blackened  by  smudging  was  made  for  the  first  time  in  the  L^pper  Rio 
Grande  area,  and  a type  of  non-culinary  ware,  which  depends  for  aesthetic  appeal 
upon  color  and  surface  finish  rather  than  up)on  painted  design,  also  makes  its  ap- 
pearance. Pebble  polishing  became  a common  technique  and  surfaces  were  more 
lustrous  than  in  any  of  the  earlier  wares.  Whether  these  innovations  originated  with 
some  gifted  potter,  or  whether  they  resulted  from  .Spanish  or  some  other  foreign- 
influence,  is  still  a matter  of  conjecture,  nor  can  we  do  more  than  speculate  on  the 
question  of  whether  smudging  of  pottery  was  a natural  development  from  the  use  of 
dung  fuel.  It  is,  however,  easily  demonstrable  that  these  wares,  though  distinct  in 
style  and  technique,  drew  largely  upon  practices  followed  by  earlier  potters. 

The  pastes  of  the  Modern  wares,  like  those  of  every  other  ceramic  group  from 
Pecos,  contain  some  foreign  tempering  material,  in  this  instance,  tuff,  d'he  three 
wares  exhibit  an  interesting  difference  in  the  proportion  of  tuff-tempered  specimens, 
for  this  temper  is  very  exceptional  in  Plain  Red  ware,  occurs  in  approximately  half 
the  Plain  Black  specimens,  and  is  present  in  the  great  majority  of  Painted  ware 
vessels.  The  contemporaneous  occurrence  of  vessels  with  tuff  temper  and  with  sand 
temper  from  local  sources,  both  sorts  of  vessels  being  stylistically  identical,  recalls 
the  condition  which  existed  in  Black-on-white  times.  ITe  theory  that  vessels  were 
obtained  in  trade  rather  than  that  temper  was  imported  has  already  been  discussed 
at  length.  The  probability  that  the  tuff-tempered  subtypes  of  the  Modern  wares 
were  imported  is  strengthened  by  the  fact  that  the  clay  of  these  specimens  differs  in 
color  and  optical  properties  from  that  in  the  sand-tempered  subtypes,  d’he  clay  of 
tuff-tempered  sherds  is  generally  clearer  and  lighter  in  color,  has  a lower  refractive 
index,  and  is  more  strongly  birefringent  than  the  paste  of  the  sand-tempered  sherds, 
d'he  refractive  indices  especially  indicate  that  clays  of  the  two  subtypes  came  from 
distinct  formations,  and  in  the  other  ceramic  groups  studied  only  certain  tuff- 
tempered  types.  Biscuit  and  Biscuitoid,  are  characterized  by  paste  having  a low 
refractive  index,  d'he  occurrence  of  tuff-tempered  vessels,  therefore,  strongly  indi- 
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cates  that  Pecos  was  once  more  inHuenced  by,  and  to  a certain  extent  ceramically 
dependent  upon,  the  communities  of  the  Santa  Fe  region. 

Plain  Red  illustrates  more  clearly  than  the  other  Modern  wares  the  techno- 
logical characteristics  ol  the  late  period,  since  it  is  made,  with  tew  exceptions,  en- 
tirely ot  local  material.  Plain  Red  ware  is  tempered  with  stream  sand;  there  seems 
to  have  been  no  attempt  whatsoever  to  obtain  fine  material  of  a uniform  grade  by 
using  ground  or  disintegrating  siltstone,  a custom  which  was  beginning  to  break 
down  in  Glaze  times.  Plain  Red  pastes  are  accordingly  coarser  and  more  triable 
than  those  ot  the  Glaze  period.  The  trequent  occurrence  ot  calcite  proves  that  firing 
temperatures  were  low.  Poor  firing  and  indifference  in  the  choice  of  temper  are  in 
keeping  with  the  careless  finish  ot  many  vessels,  d’he  ware  appears  at  a superficial 
glance  to  have  been  slipped,  but  upon  more  caretul  inspection  a red  slip  can  be 
detected  with  certainty  on  approximately  one-fifth  of  the  sherds.  The  properties 
by  which  it  can  be  recognized  are  color  and  hardness,  distinct  from  those  of  the 
paste,  and  a tendency  to  become  flaked  or  abraded.  It  is  very  soft  (2  to  q)>  readilv 
soluble  in  hydrochloric  acid,  and  the  slipped  specimens  are  otten  badly  worn.  The 
absence  ot  slip  upon  most  specimens  was  proveci  by  microscopic  examination,  d'he 
limited  use  of  a poor  slip  and  the  presence  ot  numerous  unslipped  vessels  suggest 
that  a convenient  source  ot  good  e|uahty  red-burning  clay  was  not  known  at  this 
time.  Such  clays  were  used  in  Glaze  times,  particularlv  as  pigments  tor  solid  design, 
but  as  onlv  relatively  small  amounts  were  required,  they  may  have  been  collected 
trcm  a distant  source  or  obtained  in  trade.  High-grade  ocher  clays  have  been  tound 
at  a number  ot  places  in  the  Galisteo  Basin;  one  occurs  within  a halt  mile  of  San 
Cristobal,  an  important  Glaze  site,  but  none  have  been  located  in  the  region  about 
Pecos.  -A  hard,  clear  red  slip,  as  well  as  the  sott  impermanent  one,  is  occasionally 
tound  on  Plain  Red  bowls,  but  the  difficulty  ot  obtaining  it  is  attested  by  its  rarity. 

Strangely  enough,  the  only  vessel  torm  in  I^lain  Red  ware  was  the  bowl.  Dr. 
Kidder  (see  p.  287)  has  concluded  that  l^lain  Red  ware  ollas  were  not  made,  be- 
cause sherds  from  the  shoulders  ot  such  vessels  have  not  been  tound,  and  sherds 
trom  olla  necks  or  bases  may  have  come  trom  the  type  ot  Painted  ware  ha\dng  a 
white-slipped  shoulder  band,  and  red  neck  and  underbody.’  Technological  evidence 
substantiates  this  conclusion,  for  all  the  red  olla  neck  sherds,  like  Painted  ware  and 
unlike  Red  ware,  were  tuff-tempered.  1 he  clay  ot  the  olla  neck  sherds  is  also  ot  the 
same  character  as  that  ot  Modern  Painted  ware  and  distinct  trom  that  ot  Plain  Red 
ware.  Finally,  the  necks,  in  contrast  to  the  Plain  Red  bowls,  have  a highly  lustrous, 
clear  red,  permanent  slip.  The  reason  tor  the  lack  ot  variety  ot  vessel  torm  in  Red 
ware  is  not  obvious.  Greater  skill  is  required  to  mould  an  olla  than  a bowl,  and  a 
large,  tall  vessel  would  be  particularly  difficult  to  make  with  a clay  low  in  plasticity, 
as  the  base  would  not  easily  hold  the  weight  ot  the  upper  body.  But  Plain  Black 
ollas  were  evidently  made  trom  Pecos  clay,  and  the  strength,  hardness,  and  ap- 
parent ptorosity  of  the  Red  and  Black  ware  j'lastes  are  nearly  identical,  d'he  tact 
that  Plain  Red  ware  ollas  were  not  made  is,  theretore,  pirobably  to  be  explained  by 
custom  rather  than  by  limitations  impiosed  by  materials. 


* \'ol.  I,  Frontispiece. 
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I^lain  Black  ware,  though  more  often  gray  than  black,  seems  always  to  have 
been  intentionally  smudged  when  fired.  Although  types  of  smudged  pottery  are 
known  from  much  earlier  horizons  in  other  parts  of  the  Southwest  such  pottery 
seems  not  to  have  been  in  use  at  Pecos  until  well  into  the  historic  period.  There 
is  no  evidence  that  the  method  of  producing  Black  ware  was  learned  from  another 
Pueblo  group.  'Fhe  use  of  dung  fuel,  though  not  essential  to  the  technique,  may 
have  facilitated  the  making  of  Black  ware.  In  any  case,  it  is  very  improbable 
that  the  first  Rio  Grande  Black  ware  was  made  at  Pecos,  in  view  of  the  general 
evidence  that  Pecos  potters  were  not  ceramic  leaders  at  this  time.  Phe  large  num- 
ber of  tuff-tempered  specimens  suggests  that  the  ware  may  have  been  introduced 
from  the  Santa  Fe  area,  where  it  has  continued  to  hold  an  important  place  through- 
out the  historic  period.  .A  study  of  Pecos  stratigraphic  material  might  disclose 
a significant  difference  in  the  proportion  of  tuff-tempiered  specimens  during  the 
period  of  introduction  of  Black  ware  and  after  it  was  well  established.  But  as  such 
evidence  is  not  available,  conclusions  regarding  the  origin  of  Pecos  Black  ware 
must  await  future  investigation.’ 

Fhe  two  subtypes  of  Black  ware,  sand-  and  tuff-tempered,  although  made  with 
different  clays  and  tempers,  are  nearly  identical  in  certain  properties;  they  have  the 
same  average  apparent  porosity  and  average  the  same  in  hardness,  although  the 
tuff-tempered  specimens  are  somewhat  more  variable  than  the  sand-tempered  ones, 
d'he  tuff-tempered  paste  is  the  stronger  of  the  two,  but  the  weakness  of  the  sand- 
tempered  subtype  is  offset  by  thicker  vessel  walls.  Textural  differences  resulting 
from  the  relative  coarseness  of  the  temper  are  sufficiently  marked  in  some  specimens, 
to  serv'e  as  a basis  for  macroscopic  classification.  The  refractive  index  of  the  clay  is 
consistently  lower  in  the  tuff-tempered  as  compared  with  the  sand-tempered  sub- 

'Since  the  above  was  written  30  Plain  Black  ware  sherds  have  been  identified  in  Cut  4 of  Pecos 
Test  XXI.  The  total  number  of  sherds  in  this  cut  is  413  and  the  Black  ware  sherds  were  originally 
classed  with  the  Plain  Culinary  (\'ol.  I,  p.  40).  The  Black  ware  sherds  differ  from  the  culinary  sherds 
primarily  in  surface  texture,  the  former  being  tool  finished  on  both  interior  and  exterior,  generally  well 
smoothed  and  occasionally  lustrous,  while  the  latter,  being  finger-finished,  have  a rough  granular  sur- 
face. True  Black  ware  sherds  are  not  found  in  earlier  levels  of  Test  XXI  but  m Cuts  C,  6,  and  7 there 
are  a few  cuhnarv  sherds  having  tool-finished  interiors.  Onlv  10%  of  the  Plain  Black  ware  sherds  of 
Cut  4 are  tuff-tempered,  which  fact  does  not  support  the  suggestion  that  Plain  Black  ware  may  have 
been  introduced  from  the  Santa  Fe  area.  There  may  not  actually  have  been  a complete  or  marked 
change  in  firing  technique  with  the  introduction  of  Black  ware.  These  sherds  are  no  more  completely 
blackened  than  culinary  sherds  with  which  they  are  associated,  though  m the  latter  case  repeated  use 
over  the  fire  and  absorption  and  charring  of  organic  matter  have  largely  affected  color.  .A  reducing 
atmosphere  and  restricted  blackening  sometimes  occurred  in  the  firing  of  all  wares.  When  culinary  pots 
were  fired,  the  fuel  may  have  been  heaped  over  the  pottery  without  the  regartl  to  contact  of  fuel  and 
vessels  and  to  draft  which  was  necessary  in  the  firing  of  light-slipped  wares.  Results  of  such  careless 
firing  might  naturally  suggest  the  complete  and  intentional  smothering  of  the  fire.  The  unevenness  of 
blackening  and  the  preponderating  gray  tone  of  the  early  Black  ware  sherds  indicate  that  the  technique 
of  smudging  was  not  at  once  mastered.  .Additional  note  bv  .A.  K.:  While  the  above-mentioned 

sherds  may  be  examples  of  the  earliest  Plain  Black  ware  at  Pecos,  I do  not  believe  that  they  are  pre- 
historic, in  spite  of  the  fact  that  they  emanate  from  Cut  4 of  Test  XXI.  This  cut  was  taken  in  earth 
closely  underlying  the  late  plaza  level,  and  it  is  possible  that  a pit  or  other  intrusion  may  account  for 
their  presence.  In  no  other  part  of  the  site  was  Plain  Black  observed  to  occur  in  debris  older  than  the 
later  part  of  (ilaze  5’. 
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type.  Although  examples  ot  the  two  subtypes  comparing  favmrably  in  surface  finish 
can  he  found,  there  is,  nevertheless,  a larger  proportion  of  well  smoothed  and  polished 
specimens  in  the  tufl-tempered  than  in  the  sand-tempered  group. 

Plain  Red  ware  and  the  sand-tempered  subtype  of  Plain  Black  ware  exhibit  no 
significant  differences , in  physical  properties,  the  harciness  and  porosity  of  the  two 
being  practically  identical,  and  although  the  Red  ware  is  slightly  stronger  than  the 
Black,  the  data  do  not  indicate  a difference  in  clays.  Both  subtypes  of  the  Black 
ware,  like  the  Red  ware,  are  generally  unslipped.  I'he  technological  evidence,  there- 
fore, suggests  that  the  Pecos  Black  and  Red  wares  differ  only  in  the  way  in  which 
they  were  hred. 

l^ecos  Plain  Black  ware  is  technically  superior  to  that  made  bv  present-day 
l^Lieblos,  being  both  harder  and  stronger.  The  superiority  of  the  early  Black  ware 
may  undoubtedly  be  attributed  in  part  to  longer  or  higher  firing,  for  tuff-tempered 
Black  ware  from  Pecos  has  the  lowest  porosity  of  any  similarly  tempered  type 
tested  in  the  present  investigation  and  falls  within  the  same  range  as  the  majority 
of  sand-tempered  wares. 

Karly  Black  ware  is  grayer  in  color  than  modern  pottery  made  by  the  same 
technique.'  Several  factors  may  cause  variability  in  color  of  smudged  ware;  the 
length  of  smudging,  the  degree  of  exclusion  of  air,  condition  of  the  fuel  and  tempera- 
ture when  the  fire  was  smothered,  and  the  density  of  the  paste.  There  is  no  uni- 
formity among  present  day  potters  in  length  of  smudging;  Maria  and  Julian  of  San 
lldefonso  keep  the  hre  smothered  for  approximately  an  hour  before  removing  the 
pottery,  while  a Santa  Clara  potter  took  only  ten  minutes  for  the  smudging  process, 
yet  her  jar  was  perfectly  blackened.  .A  long  exposure  to  reducing  condition  is  there- 
fore not  necessary,  provided  there  is  a dense  smoke  and  flames  do  not  burn  through 
the  covering  of  fine  dung.  It  is  customary  at  the  present  time  to  smother  the  hre 
before  the  dung  chips  are  completely  burned  out;  consequently,  there  is  plenty  of 
carbonaceous  matter  left  to  produce  a dense  smoke.  Since  the  hardness  and  strength 
of  the  early  Black  ware  indicate  that  it  was  well  hred,  it  is  possible  that  the  relation 
between  unconsumed  fuel  and  a heavy  smudge  was  not  at  hrst  recognized  and  most 
of  the  fuel  was  allowed  to  burn  out  before  the  hre  was  smothered.  It  remains  to  be 
discovered  experimentally  whether  a paste  which  has  been  made  dense  and  hard  in 
hring  is  as  easily  blackened  as  one  which  is  open  and  porous.  I'he  interiors  of  gray 
vessels  are  often  well  blackened  and  in  these  instances  the  only  difference  in  paste 
is  that  caused  by  polishing. 

Few  of  the  early  Black  ware  specimens  are  as  highly  lustrous  as  those  made 
today.  Clays,  however,  differ  in  the  degree  of  luster  which  they  assume  upon  burnish- 
ing, and  the  fact  that  these  early  Black  ware  vessels  do  not  have  the  fine  sheen  of  the 
modern  may  be  due,  in  part  at  least,  to  quality  of  the  clay  rather  than  neglect  on 
the  part  of  the  potter.  I he  differences  between  early  Black  ware  and  that  made  by 
Pueblo  potters  today  may  largely  be  explained  by  the  potters’  purpose.  The  first 
Rio  Grande  Black  pottery  was  utility  ware;  it  had  to  have  the  hardness  and  strength 
necessary  for  household  use,  whereas  this  ware  is  now  made  only  to  sell;  fine  finish 

' The  method  ot  making  Black  ware  followed  hv  San  Ildetonso  potters  is  described  by  (iuthe 
(1925,  pp.  74-75). 
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has  become  a prime  requisite,  but  high  technological  standards  are  no  longer  de- 
manded. 

Modern  Painted  ware  from  Pecos  is,  with  few  exceptions,  tutF-tempered;  con- 
sequently, it  is  tentatively  classified  as  intrusive.  1 he  rare  sand-tempered  specimens, 
though  stylistically  the  same,  have  a more  friable  paste  and  are  cruder  in  workman- 
ship, particularly  in  the  execution  of  design.  The  paste  of  the  normal  type  is  similar 
to  that  of  tuff-tempered  Plain  Black  in  optical  properties,  but  is  noticeably  softer 
and  more  porous.  I'he  difference  in  physical  properties  may  partially  have  been 
caused  by  firing  treatment,  since  the  organic  pigment  of  the  Painted  ware  would 
not  withstand  long  or  high  firing.  The  presence  of  calcite  in  approximately  two- 
thirds  of  the  tuff-tempered  specimens  of  both  wares,  however,  proves  that  a rela- 
tively low  temperature  range  was  generallv  used  in  this  period. 

I'he  slip  clay  of  Modern  Painted  ware  resembles  that  of  Biscuit  ware  in  color, 
optical  properties  and  thermal  behavior.  .A  clay  having  similar  properties  is  used  by 
modern  Keres  potters  of  Santo  Domingo  and  Cochiti  and  is  obtained  from  them  by 
d'ewa  Indians  of  San  Ildefonso.  It  has  been  found  by  experiment  (see  p.  417)  that 
certain  peculiarities  of  the  Santo  Domingo  clay  make  it  particularlv  suitable  for  the 
use  of  organic  paint,  since  it  holds  and  protects  the  carbonaceous  matter  much  more 
effectively  than  most  clays,  d he  fact  that  the  paint  of  Biscuit  and  Modern  Painted 
ware  is  usually  dark  gray  or  nearly  black,  in  contrast  to  the  light  or  medium  gray 
paint  of  Black-on-white  types,  indicates  that  the  former  class  of  clays  had  the  same 
effect  upon  organic  pigment  as  the  Santo  Domingo  clay,  and  the  custom  of  using 
this  kind  of  clay  has  evidently  been  uninterrupted  since  Biscuit  times.  The  slip  ot 
Modern  Painted  ware  in  contrast  to  that  of  Biscuit  ware  is  usually  badly  crazed, 
which  fact  shows  that  it  had  higher  shrinkage  than  the  body.  Occasionally  the  slip 
contains  tuff.  I'his  is  the  only  example  among  the  wares  found  at  Pecos  of  a possible 
attempt  to  counteract  the  shrinkage  of  a slip  with  temper.  I'he  slip  of  the  sand- 
tempered  subtype  of  Modern  Painted  ware  has  the  same  optical  properties  and 
thermal  behavior  as  that  of  the  tuff-tempered  subtype,  and  since  this  kind  of  clay 
does  not  occur  in  the  Pecos  region  it  must  have  been  obtained  from  the  Rio  Grande 
source,  if  the  classification  of  this  subtype  as  indigenous  is  correct.  Petrographic 
studies  have  not  yet  been  carried  far  enough  to  learn  whether  sand  from  Glorieta 
Arroyo  can  be  distinguished  from  that  of  all  the  major  tributaries  of  the  Rio  Grande 
in  the  Santa  Fe  region,  and  consequently  it  cannot  be  established  that  a particular 
sand-tempered  type  could  not  have  come  from  some  other  Pueblo  which  was  also 
following  the  custom  of  tempering  with  sand.  I'he  fact,  however,  that  the  Rio 
Grande  Pueblos  were  generally  using  tuff  temper  in  this  period  strongly  indicates 
that  the  sand-tempered  subtype  is  a local  product  at  Pecos,  and  the  difficulty  ot 
obtaining  the  slip  clay  probably  explains  the  scarcitv  of  specimens  of  this  subtype. 
I hese  sand-tempered  Alodern  Painted  vessels,  therefore,  present  an  exceptional 
opportunity  for  investigating  the  problem  of  importation  of  ceramic  materials. 

I hus  the  three  Modern  wares  record  the  renewed  dependence  of  Pecos  during 
the  period  of  its  decline  upon  the  Rio  Grande  Pueblos.  Specific  data  regarding  the 
introduction  and  development  of  these  wares  is  meager  from  lack  of  stratigraphic 
material.  But  the  sand-tempered  subtvpes  which  are  probably  of  local  origin  disclose 
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a growing  carelessness  in  technique.  Fhey  likewise  show  that  the  supply  of  good 
quality  slip  clays  was  limited.  The  question  whether  such  clavs  were  imported  is  a 
significant  problem  for  future  technological  investigation. 


CL'FINARY  WARES 

The  descriptive  outline  of  the  culinary  types  has  been  omitted  because  few  of 
the  physical  properties  are  significant  and  pastes  are  not  distinctive  of  anv  one  type 
as  defined  by  workmanship.  Color  is  usually  masked  by  carbon,  imperfect  welding 
of  coils  and  unequal  thickness  of  vessel  walls  resulting  from  indentation  render 
transv’erse  strength  determinations  valueless,  and  porositv  is  affected  by  impregna- 
tion with  carbon.  Stream  sand  is  the  most  common  tempering  material  in  all  periods. 
Other  kinds  of  temper  occur  in  several  tvpes  but  are  not  limited  to  a single  type.  In 
the  study  of  paste,  ninety-seven  representative  sherds  from  b'orked  Lightning  and 
Pecos  were  thin  sectioned  and  in  addition  the  stratigraphic  material  from  Tests  1) 
and  \d.  Forked  Lightning  and  Test  XXI,  Pecos  was  examined  with  the  binocular 
microscope.  Results  of  the  analysis  will  be  summarized  in  the  discussion  of  types, 
but  the  workmanship  of  culinarv  ware  must  first  be  considered. 

In  many  types  of  Pueblo  culinary  ware  the  structural  coils  hav'e  been  carefully 
preserved  and  regularly  indented.  I'he  skill  and  fine  craftsmanship  often  shown  in 
these  pots  are  a source  of  wonder  and  admiration,  yet  the  corrugated  wares  have 
been  much  less  thoroughly  studied  than  have  the  painted  wares.  The  general  ap- 
pearance of  the  pottery  is  usually  described  without  reference  to  the  way  in  which 
the  coils  were  handled,  perhaps  because  statements  regarding  method  of  manipula- 
tion may  have  seemed  speculative  and  of  little  value.  Yet  the  actual  workmanship  is 
not  only  the  most  interesting  feature  of  the  ware  but  also  presents  the  logical  basis 
for  classification.  It  is  possible  to  recox’er  much  of  the  detail  of  construction  by  close 
observation  and  systematic  experimentation.  The  characteristics  which  prov^ed  im- 
portant in  the  study  of  Pecos  culinary  types  are,  therefore,  briefly  discussed  as  a 
start  toward  ultimate  standardization  of  description. 

Direction  of  coiling.  There  are  three  possible  ways  of  determining  the 
direction  of  coiling;  from  the  beginning  of  the  coil,  from  coil  laps,  and  from  the  form 
of  indentations.  Entire  jars  or  basal  fragments  in  which  the  coil  was  preserved  from 
the  start  offer  the  most  direct  evidence,  but  such  specimens  are  not  often  found  in 
sufficient  numbers  to  warrant  generalization,  especially  as  the  coils  are  sometimes 
indistinct  and  certain  types  of  culinary  vessels  are  smooth  below  the  shoulder.  The 
lap  made  at  the  end  of  a coil  when  a new  one  was  started  also  giv^es  positive  evidence 
of  the  direction  in  which  the  coil  was  laid,  for  in  corrugated  wares  the  vertical  over- 
lapping was  always  on  the  outside  (fig.  2^4,  ;/);  therefore,  if  a new  strip  with 

its  end  on  top  extends  to  the  right,  the  coiling  was  in  a counterclockwise  direction. ^ 

* The  direction  here  referred  to  is  that  in  which  the  body  ol  the  vessel  was  built  alter  the  base  was 
moulded  and  turned  to  its  normal  position.  When  coils  were  to  be  preserved  on  the  base  of  a vessel  it 
was  necessarv  to  start  it  in  an  inverted  position  resting  on  the  exterior  rather  than  the  interior  of  a sup- 
port. During  this  stage,  coiling  was  in  the  opposite  direction  from  that  of  the  body.  While  it  might  seem 
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Hut  even  these  marks  ot  construction  are  not  numerous,  for  abutted  coil  ends  were 
usually  carefully  obliterated.  In  certain  of  the  corrugated  wares  with  decorative 
indentations,  the  direction  of  coiling  is  shown  by  the  relief  pattern,  for  the  depres- 
sions of  the  wavy  surface  are  seldom  symmetrical  and  usually  have  a shallow  trough 
where  the  thumb  rested  and  a steep  side  which  was  produced  when  the  clay  strip 
was  pushed  back  upon  itself.  Indenting  naturally  progressed  in  the  same  direction 
as  coiling,  and  pressure  was  either  direct,  backward,  or  downward,  or  a combination 
of  these,  for  pressing  upward  would  tend  to  pull  the  coils  apart  and  pressing  forward 
in  the  direction  of  coiling  interferes  with  the  succeeding  indentation  and  leaves  no 
distinct  pattern,  d’he  most  distinctly  asymmetrical  impression  is  made  with  the 
edge  of  the  thumb  pressing  back  or  down;  the  abrupt  side  of  the  indentation  is  then 
opposite  to  or  away  from  the  direction  of  coiling.  In  these  types  therefore  the  form 
of  the  indentation  shows  plainly  whether  coiling  was  clockwise  or  counterclockwise. 
Hut  if  the  indentation  is  made  with  the  ball  of  the  thumb  and  direct  pressure,  a 
more  nearly  symmetrical  impression  is  left  and  the  direction  of  coiling  cannot  be 
determined.  It  has  also  been  found  by  trial  that  if  the  side  of  the  thumb  is  used  to 
pinch  the  coil  and  pressure  is  away  from  the  thick  of  the  thumb  instead  of  toward  it, 
as  is  usual,  the  position  of  the  abrupt  side  of  the  indentation  is  reversed  or  toward 
the  direction  of  coiling.  Indentations  made  by  pressing  away  from  the  thick  of  the 
thumb  lack  sharpness  of  relief  and  are  more  likely  to  show  the  impress  of  the  nail 
(hg.  309,  c).  They  can  be  recognized  by  one  familiar  with  the  patterns  produced  by 
the  thumb  in  different  positions  and  with  different  directions  of  pressure,  but  have 
not  yet  been  found  on  prehistoric  pottery,  d'his  method  of  indentation  probably  was 
rarely,  if  ever,  used  because  of  the  awkwardness  of  the  motion. 

Spiral  or  ring  coil.*  'Fhe  most  elaborate  types  of  corrugated  ware  are 
coiled  in  a continuous  spiral,  while  some  of  the  simpler  ones  anci  the  smoothed  wares 
of  the  present-day  Pueblo  potters  are  built  up  bv  successive  rings.  I'he  reason  for 
spiral  coiling  of  indented  ware  is  obvious,  for  if  each  tier  of  coils  were  closed,  in- 
dentations would  meet  when  the  ring  was  encircled  and  there  would  be  an  irregular, 
unsightly  finish.  On  the  other  hand,  a more  even  edge  is  maintained  by  ring  struc- 
ture than  is  possible  with  spiral  coiling,  the  degree  of  unevenness  with  the  latter 
method  depending  upon  the  size  of  the  coils.  .Although  it  seems  probable  from  a 

more  logical  to  designate  the  direction  in  which  coiling  was  begun,  most  of  the  coiling  was  done  in  the 
upright  position  and  all  smoothed  vessels,  started  on  the  interior  ot  a support  were  coiled  entirely  in 
this  way.  .As  all  sherds,  except  those  from  the  center  ot  the  base,  moreover,  are  viewed  in  the  upright 
position  the  designation  here  adopted  has  proved  less  contusing  than  the  other  alternative. 

* I here  is  some  looseness  in  the  use  ot  the  terms  coi/  anti  corrugated.  They  are  here  used  in  the 
tollowing  senses;  coil  reters  to  a structural  part,  coiling  to  a process  in  pottery  making.  .A  vessel  is  con- 
sidered coiled  it  it  is  built  up  by  successive  rolls  ot  clay  placed  either  in  rings  or  spirally,  irrespective  ot 
subsequent  smoothing  and  without  reterence  to  the  methods  ot  shaping,  whether  bv  hand  and  gourd 
rind  tool  or  with  paddle  and  anvil.  Corrugation  is  the  horizontal  undulation  ot  the  surtace  produced  by 
coils  which  were  caretully  preserved  in  the  wehling  and  finishing  process.  Indentions  are  systematic  de- 
pressions intentionally  made  either  with  thumb,  finger,  or  tool,  ffence  an  indented  type  with  coil-edge 
retained  is  called  Indented  Corrugated,  but  it  the  coil  were  effaced  the  type  is  classed  as  Indented  Blind- 
corrugated  since  the  character  ot  the  reliet  pattern  is  determined  largely  bv  the  indentation,  and  the 
coil  tunctions  m the  decorative  effect  only  m keeping  the  indentations  ev'en. 
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consideration  ot  these  tacts  that  spiral  coiling  was  employed  principally  tor  indented 
and  hne  corrugated  types,  many  more  data  are  necessary  to  trace  fully  the  changes 
and  developments  which  took  place  in  the  technique  of  coiling  in  the  Southwest,  and 
it  is  important  that  entire  specimens  he  studied  tor  evidence  ot  ring  or  spiral  coiling. 

Lapping  of  the  coils.  I'he  importance  ot  the  amount  of  vertical  overlap  as 
determining  the  width  ot  the  bearing  surtace  and  theretore  the  strength  of  the  junc- 
ture was  stressed  many  years  ago  by  Holmes.'  The  abutting  of  one  coil  directly 
above  the  other  was  impracticable  tor  most  ot  the  indented  tvpes,  as  both  structural 
strength  and  aesthetic  effect  are  gained  by  the  overhang  or  shingling  ot  one  coil 
above  another;  also  the  lower  edge  ot  a coil  was  not  usually  pressed  tightly  against 
the  previous  coil  and  tor  this  reason  a wider  overlap  was  necessary.  The  actual 
amount  ot  overlap  can  be  determined  in  specimens  in  which  a horizontal  break  has 
tollowed  the  juncture  ot  coils  or  trom  vertical  cross-sections  in  which  lines  trom 
imperfect  welding  indicate  the  direction  ot  the  plane  upon  which  the  coils  were 
united.  Impertect  welding  is  also  sometimes  shown  on  the  inner  surface  by  lines 
along  coil  junctures.  The  angle  ot  the  plane  of  coil  junctures  to  the  vessel  surtace 
is  sometimes  shown  by  textural  teatures  of  the  paste  seen  in  vertical  cross-section, 
particularly  when  there  are  platy  inclusions,  as  mica  or  tuft,  which  are  pressed  into 
parallel  position  by  the  welding  ot  coils. 

I^'lattening  of  coils  and  obli'i'eration  of  junctures,  a new  coil  when 
joined  to  the  previous  one  was  partially  flattened  either  before  indenting  or  by  the 
process  of  indenting,  thorough  joining  ot  the  coils  was  essential  to  the  soundness 
ot  the  vessel  and  would  not  be  neglected  tor  decorative  effect  by  the  practical  potter. 
The  safest  procedure  is  to  press  the  coils  together,  thus  fattening  them  somewhat, 
before  commencing  to  indent,  tor  in  the  latter  process  the  coils  are  pressed  only  at 
intervals  and  there  is  danger  that  the  spaces  between  may  not  be  perfectly  joined. 
The  amount  ot  welding  and  flattening  a coil  receives,  preliminary  to  indenting, 
largely  determines  the  relief  of  the  indented  piattern,  and  it  is  generally  possible  to 
tell  from  the  contour  ot  coils  whether  they  were  flattened  before  indenting.  In  some 
types  of  indented  ware,  lines  between  coils  were  completely  effaced,  though  careful 
and  regular  indentations  were  made,  d’he  structural  features  of  this  type  are  so 
nearly  obliterated  that  the  method  of  workmanship  is  difficult  to  follow.  The  Rio 
Grande  form  is  described  on  p.  i;6o  as  Blind-corrugated. 

Placemen'!'  of  the  indentation.  When  the  coil  is  indented,  the  thumb 
(with  fingers  applied  as  a brace  on  the  interior)  may  be  placed  on  the  upper,  the 
middle,  or  on  the  lower  edge  ot  the  coil.  The  indented  pattern  and  general  appearance 
ot  the  work  vary  considerably  as  different  parts  ot  the  coil  are  pinched  (hg.  309,  e^g). 

M ETHOD  OF  iNDEN'i'iNG.  The  direction,  width,  and  relief  ot  indentation  and 
the  finger-print  pattern  sometimes  show  plainly  the  position  of  the  thumb  during 
the  manipulation  ot  the  coils.  A clear  understanding  of  the  effect  of  these  factors 
can  be  gained  by  making  a series  of  models,  keeping  in  mind  the  fact  that  the  coils 
must  be  thoroughly  united,  that  the  position  of  the  hand  should  be  easy  and  natural, 
and  that  the  work  should  be  fully  visible.  It  the  clay  is  always  mixed  to  the  same 
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degree  of  plasticity  and  if  size  of  coil,  amount  of  overlap,  degree  of  flattening,  part  ol 
coil  pinched  and  pressure  applied  are  all  kept  constant,  the  indented  pattern  and  the 
finger  prints  produced  by  the  thumb  or  finger  in  all  possible  positions  and  with  all 
directions  of  pressure  can  be  compared.  The  work  must  naturally  be  done  on  the 
near  side  ol  the  vessel  in  order  that  the  exterior  can  conveniently  be  seen.  The  most 
effective  and  comfortable  position  of  the  hand  is  with  the  fingers  on  the  inside  and 
the  thumb  on  the  outside  of  the  vessel,  the  thumb  being  the  active  indenting  agent; 
this  is  the  method  followed  by  modern  Pueblo  potters  in  welding  coils. ^ .A  careful 
scrutiny  of  sherds  discloses  the  fact  that  the  same  method  was  usually,  although  not 
invariably,  followed  in  prehistoric  times,  for  finger,  rather  than  thumb,  indentations 
are  very  rarely  found  on  the  exteriors.  The  possible  comfortable  positions  of  the 
thumb  lie  within  an  arc  of  i 8o  degrees  between  v'ertically  upward  and  vertically 
downward,  depending  upon  the  height  at  which  the  pot  is  held.  If  the  pot  is  on  a 
table  the  vertical  downward  position  is  awkward,  but  with  the  pot  in  the  lap  or  on 
the  ground,  that  position  is  less  unnatural.  With  the  thumb  directed  upward,  the 
vertical  position  is  difficult  because  the  fingers  must  be  raised  to  avoid  pressing 
against  the  edge  of  the  vessel.  When  the  thumb  is  pointing  downward,  either  verti- 
cally or  oblit]uely,  the  wrist  must  be  raised  and  the  arm  is  in  an  uncomfortable  posi- 
tion. The  most  natural  position  is  with  the  thumb  tiirected  obliquely  upward.  W hen 
making  test  pieces  for  comparative  purposes,  five  positions  were  used — vertical  and 
oblique,  with  thumb  directed  up  and  down;  and  horizontal.  An  angle  of  45  degrees 
to  the  horizontal  was  used  for  the  oblique  position. 

I'he  coil  can  be  pinched  with  either  the  side,  ball  or  tip  of  the  thumb.  "Fhe  side_ 
of  the  thumb  is  not  only  the  most  convenient  and  natural  to  use  but  also  gives  a 
narrower,  neater  indentation  than  either  the  tip  or  the  ball.  Fhe  latter  makes  such  a 
wide  impression  that  it  was  probably  rarely,  if  ever,  used.  The  width  and  direction 
of  an  indentation  made  with  direct  pressure,  together  with  the  finger  prints,  will 
generally  show  how  the  thumb  was  held.  A series  of  trials  covering  these  possibilities 
of  position  and  pressure  brings  out  several  interesting  facts  and  makes  possible  the 
identification  of  many  prehistoric  methods  of  work.-  It  will  be  found  that  with  a 
given  direction  of  coiling  the  same  relief  pattern  is  formed  with  the  right  thumb 
directed  obliquely  downward  and  the  left  thumb  directed  obliquelv  upward,  but  in 
the  former  the  lines  of  the  finger  print  are  approximately  horizontal  and  in  the  latter 
approximately  vertical  (fig.  409,  a,  l>)\  therefore,  the  finger  print,  together  with  the 
direction  of  inclination,  is  important  in  determining  which  hand  was  used  in  ident- 
ing.  Horizontal  lines  in  a print  indicate  a downward  position  of  the  thumb,  and  the 

' Guthe,  1925,  p.  33,  PI.  14,  a 

l)r.  Harold  Cummins  ol  Tulane  University  Metiical  School,  who  is  engaged  in  an  intensive 
study  of  racial  differences  in  finger-print  patterns,  confirmed  the  validity  of  this  method  of  analyzing 
the  technique  of  Indented  Corrugated  piotterv  and  answered  the  query  regarding  possible  confusion 
and  error  arising  from  individual  differences  in  digital  markings.  In  a personal  communication  Dr. 
Cummins  states;  “It  appears  that  marginal  portions  of  the  digits  were  used  in  indenting  the  coils,  and 
in  these  regions  the  alignments  in  different  digits  and  individuals  is  fairly  uniform,  sufficiently  so  at 
least  that  you  are  not  likely  to  be  misled  by  this  point.’’  Dr.  Cummins  analyzed  an  Indented  Corru- 
gated sherd  submitted  to  him  and  independently  checked  the  conclusions  reached  by  the  experiments 
described. 
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inclination  ot  the  indentation  shows  whether  the  right  or  left  thumb  was  used.' 
It  will  he  found  that  the  direction  of  pressure,  as  well  as  the  position  of  the  thumb, 
influences  the  angle  of  indentation.  With  the  thumb,  for  example,  in  an  oblique 
position  in  relation  to  the  coil  and  pressure  backward,  the  impression  produced  is 
nearly  vertical,  but  if  pressure  is  directly  downward,  the  angle  of  indentation  is 
distinctly  oblique  (hg.  qoq,  <y, /).  Pressing  downward  with  the  edge  of  the  thumb 
does  not  give  the  wavy  coil  edge  which  might  be  expected  and  which  is  made  by 
pressing  downward  with  the  ball  or  tip  of  the  thumb.  Relief  of  the  indentation  is 
sharper,  with  both  side  and  tip  of  the  thumb,  if  pressure  is  toward  the  thick  of  the 
thumb  rather  than  away  from  it.  Father  the  tip  or  side  of  the  thumb  can  be  used 
without  producing  a nail  mark.  The  fact  that  the  thumb  or  finger  often  cannot  be 
placed  in  the  indentation  of  a sherd  is  explained  by  the  backward  pressure  in  in- 
denting, which  pushes  a slight  ridge  of  clav  against  the  previous  indentation,  thus 
reducine:  its  original  size. 

-A  thorough  study  of  the  technique  of  prehistoric  indented  pottery  may  show 
that  of  all  the  theoreticallv  possible  positions  and  degrees  and  directions  of  pressure 
only  a few  were  widely  used  and  that  diversity  of  appearance  was  produced  by 
variations  in  the  texture  and  consistency  of  clav,  size  of  coils,  extent  to  which  coils 
were  Hattened,  and  part  of  coil  pinched.  Certain  techniques  obviously  have  chrono- 
logical or  geographic  significance.  Naturally,  all  features  of  manipulation  are  more 
distinct  and  decisive  in  some  sherds  than  in  others.  Lack  of  skill  and  carelessness 
also  account  for  some  irregular,  uncertain  patterns.  The  most  convincing  demonstra- 
tion of  craftsmanship  in  prehistoric  vessels  is  in  uniformity  of  indentation  over  the 
entire  surface  of  a vessel,  for  not  onlv  must  the  pattern  be  preserved  with  different 
angles  and  curvatures,  but  if  the  pot  is  indented  from  the  start,  the  coiling  must  be 
done  in  the  opposite  direction  on  the  base  from  what  it  is  on  the  sides  and  shoulders; 
for  the  base  is  started  over  a support  or  mould,  is  allowed  to  dry  sufficiently  to  hold 
its  weight  without  losing  shape  or  marring  the  indentations,  and  is  then  turned  over 
and  the  coiling  continued  in  the  opposite  direction.  The  point  where  coiling  w'as 
recommenced  after  turning  the  base  can  often  be  recognized,  and  it  is  of  particular 
interest  to  compare  the  nature  of  the  indentation  above  and  below  it.  .An  excellent 
example  of  change  in  the  type  of  indentation  at  the  mould  line  is  afforded  by  the 
jar  illustrated  in  h2;ure  271,  a. 

Me.as  UREMENTS.  .A  record  of  the  evidences  of  workmanship  should  include 
measurements  of  width  of  coil,  distance  between  indentations,  depth  of  indentations 
(most  easily  measured  with  a depth  caliper)  and  wherever  possible  the  width  of  the 
vertical  overlap  of  coils.  The  weld  planes  between  coils  can  usuallv  be  found  by 
repeated  fracturing,  and  if  the  sloping  surface  at  the  fractured  lap  is  looked  upon 


' The  use  ot  the  left  thumb  tor  indenting  does  not  necessarily  indicate  lett-handedness,  because  in 
the  oblique  position  with  the  thumb  pointing  upward  it  is  as  conv'enient  and  natural  tor  a right-handed 
person  to  pinch  with  the  left  as  with  the  right  thumb.  .Also  when  indented  corrugation  is  begun  at  the 
base  and  the  same  angle  of  indentation  is  maintained  throughout,  the  opposite  thum  b trom  that  used  at 
the  start  must  make  the  indentations  after  the  pot  is  removed  from  the  mould  and  inverted,  unless  the 
base  is  indented  on  the  far  side  from  the  potter  (see  Dr.  Kidder’s  tiiscussion  of  methods  ot  moulding 
corrugated  vessels,  p.  299). 
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as  the  hypotenuse  ot  a right  triangle  then  the  other  two  sides  ol  the  triangle  will  be 
the  thickness  ot  the  wall  and  the  vertical  length  of  the  overlap.  The  latter  is  most 
simply  measured  by  holding  the  sherd  perpendicular  to  a plane  surface,  resting  it  on 
the  acute  angle  edge  of  the  fracture  and  placing  a ruler  parallel  to  the  sherd  on  its 
fractured  side.  Overlaps  varv  somewhat  in  a single  specimen  with  diderences  in 
curvature  of  the  vessel  wall.  It  is  also  interesting  to  calculate  the  diameter  oi  the 
coil.  When  a coil  is  compressed  by  welding,  its  circular  cross-section  assumes  the 
form  of  a parallelogram,  the  area  of  which  is  the  product  ot  the  width  of  the  exposed 
part  of  the  coil  and  the  thickness  of  the  vessel  wall.  The  area  of  this  parallelogram  is 
obviously  also  the  area  of  the  coil.  The  diameter  of  the  original  coil  can,  therefore, 
be  simply  found  by  dividing  the  area  by  tt  which  gives  the  square  of  the  radius 
of  the  coil.  \\’hile  this  figure  is  convenient  for  comparing  the  diameters  of  coils  of 
different  types  of  corrugated  ware,  it  is,  of  course,  less  than  the  diameter  of  the 
original  coil  because  of  the  shrinkage  of  the  clay  in  drying.  .As  the  average  shrinkage 
of  clays  belonging  to  the  class  used  for  culinary  ware  is  in  the  neighborhood  of  io%, 
the  calculated  value  may  be  taken  as  approximately  nine-tenths  of  the  original  coil 
width. 

On  first  thought  some  of  these  measurements  may  seem  unnecessarily  detailed 
and  nonessential,  but  a record  of  workmanship  is  of  little  value  for  comparative 
purposes  if  given  only  in  general  descriptive  terms,  and  these  measurements  actually 
indicate  important  facts  regarding  method;  the  distance  between  indentations,  for 
example,  is  not  influenced  by  the  whim  of  the  potter  as  much  as  by  the  way  the 
thumb  was  placed  and  the  direction  of  pressure  when  the  coil  was  pinched.  Fhe, 
depth  of  indentation  often  shows  the  degree  of  flattening  of  the  coil,  and  the  diameter 
of  coils  and  amount  of  overlap  may  differ  from  period  to  period  and  therefore  have 
chronological  significance.  It  will  be  found  that  the  habit  of  exact  observation 
cultivated  by  recording  of  these  measurements  is  invaluable,  since  impressions 
gained  from  a casual  examination  often  lead  to  erroneous  explanation  of  methods, 
and  even  the  appearance  of  a ware  may  not  correctly  be  described. 

Consistency  .vnd  iM..ASTicn  v of  ihe  cl.vv.  Something  of  the  original  con- 
sistency of  the  clay  can  be  deduced  from  the  surface  texture  of  the  bred  yessel.  .An 
excessively  sticky  clay  adheres  to  the  fingers  and  is  pulled  up  slightly  when  they  are 
withdrawn,  giying  the  surface  a characteristic  roughness.  The  distinctness  of  an 
imprint  is  also  determined  by  the  condition  of  the  clay,  and  experiment  will  show 
the  range  in  texture  and  consistency  which  will  record  a clear  fingerprint.  .A  highly 
plastic  clay  is  necessary  for  fine  coil  technique.  One  simple  means  of  testing  the 
plasticity  of  clay  is  to  roll  up  a small  ball  between  the  palms  of  the  hands  and  then 
press  it  Hat.  Fhe  more  plastic  the  clay  the  flatter  the  ball  can  be  pressed  without 
deyeloping  cracks.  Practically  the  same  thing  is  done  when  the  roll  of  clay  used  in 
coiling  is  joined  to  the  previous  one;  if  the  clay  is  not  plastic  the  coil  will  crack  along 
the  lower  edge.  In  Plain-surfaced  ware  these  marks  of  a short  clay  are  obliterated, 
but  when  coils  are  retained  for  decorative  effect  indications  of  the  working  quality 
of  the  clay  are  preserved. 

I’he  culinary  pottery  of  Pecos  and,  for  that  matter,  of  the  L'pper  Rio  (irande  in 
general,  is  not  of  outstandingly  fine  workmanship,  yet  the  coil  was  treated  in  a 
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number  of  dirterent  ways  and  there  is  a clear  chronological  sequence  of  types. 
Although  there  are  always  some  examples  ot  careful,  regular  work,  sherds  chosen  at 
random  often  give  the  impression  that  the  potters  did  a good  deal  of  experimenting 
without  attaining  skill  in  any  method.  In  order  to  determine  what,  if  any,  techno- 
logical distinctions  ex,ist  between  the  various  types  of  workmanship,  stratigraphic 
material  from  Test  D at  Forked  Lightning  was  examined  microscopically,  and  the 
occurrence  of  the  different  types  as  determined  by  workmanship  was  plotted. 
Stratigraphic  material  from  Test  \ \ at  Forked  Lightnine  and  Test  XXI  at  Pecos 
was  also  studied,  but  in  the  former  there  were  not  enough  sherds  to  warrant  calcula- 
tion of  percentages  and  Test  XXI  revealed,  with  minor  exceptions,  a single  method 
of  manipulation. 

The  first  significant  fact  brought  out  by  the  study  of  early  Forked  Lightning 
test  material  (Test  D)  is  the  chronological  change  in  ratio  of  painted  to  culinary 
ware.  Sherds  of  culinary  ware  make  up  So%  of  the  total  sherds  in  the  lowest  cut  but 
only  40%  of  those  in  the  uppermost  cut,  and  there  is  a comparatively  steady  decline 
from  the  one  to  the  other.  The  proportion  of  culinary  in  Test  \T  sherds  is  extremely 
low  (average  8%  for  the  five  lower  cuts),  except  for  Cut  i,  and  it  is  improbable  that 
the  true  ratio  for  the  period  is  represented.  Culinary  sherds  average  29%  of  the 
total  sherds  in  Pecos  Text  XXI,  and  there  is  no  significant  change  in  proportion 
during  the  period  represented  by  this  test. 

'Fhe  occurrence  of  types  of  culinary  ware  in  Test  D is  shown  in  Graph  X.  Plain- 
surfaced ware  makes  up  over  half  the  culinary  sherds  in  the  four  lower  cuts,  then 
decreases  abruptly  to  a quarter  or  less  in  the  three  upper  cuts.^ 

In  addition  to  Plain-surfaced  ware  there  are  three  classes  of  corrugated  ware; 
I’nindented,  Indented,  and  Indented  Blind-corrugated. 

Indented  Corrugated,  most  abundant  in  the  earliest  cuts,  is  a variable  type 
showing  two  principal  methods  of  workmanship,  which,  for  convenience,  will  be 
referred  to  as  Right  and  Left  Indented  Corrugated.  The  two  varieties  are  plotted  as 
a single  curve  in  Graph  X.  Left  Indented  Corrugated  was  coiled  counterclockwise, 
and  the  middle  or  lower  edge  of  the  well  flattened  coil  was  indented  with  the  side  of 
the  left  thumb  held  obliquely  upward  and  pressed  slightly  downward  or  backward 
(figs.  /,  k,  /,  m;  2^:5).  Indentations  are  either  irregularly  placed  or  diagonal  in 
arrangement,  the  latter  effect  having  been  produced  by  pressing  each  time  at  a point 
slightly  in  advance  of  the  depression  in  the  coil  below,  and  always  keeping  the  same 

* Mr.  .Amsden  (Vol.  I,  p.  29)  suggested  that  the  high  percentage  ot  plain  culinary  ware  in  the 
lower  cuts  of  Test  1)  might  be  explained  by  the  occurrence  in  these  cuts  ot  thick,  crude  sherds,  which 
possible  represent  the  work  ot  the  first  comers  to  the  site,  who  hurriedly  made  vessels  tor  temporary 
use.  However,  such  sherds  are  not  sufficientlv  numerous  to  account  for  the  great  preponderance  ot 
Plain-surtaced  culinarv  ware,  and  thev  appear  to  have  been  made  by  unskilled  potters  rather  than 
hastily  and  carelesslv  made  bv  experienced  ones.  Had  they  been  intended  only  tor  temporary  use  while 
the  settlement  was  being  established,  it  seems  improbable  that  they  would  have  been  tound  in  all  four 
cut.s  in  slightlv  varving  proportions,  tor  consistent  changes  in  the  relative  amount  ot  both  Black-on- 
white  and  culinarv  tvpes  show  that  these  strata  cover  an  appreciable  period  ot  time.  The  high  propor- 
tion of  Plain-surfaced  culinarv  in  the  lower  cuts  may,  therefore,  be  interpreted  as  evidence  ot  lack  ot 
skill  or  untamiliaritv  with  the  technique  ot  corrugated  wares  on  the  part  ot  at  least  some  ot  the  inhabi- 
tants ot  the  village. 


r K C H N O L O G Y OF  PECOS  Y'  A R E S 


559 


angle  ol  inclination.  Indentations  are  usually  0.95,  rarely  1.25  cm.,  apart  and  vary 
in  depth  from  0.5  to  1.5  mm.  Nail  prints  are  exceptional.  The  width  of  coils  is 
variable;  in  sherds  from  Cut  7,  Test  D,  the  average  coil  width  is  0.6  cm.  (approxi- 
mately four  coils  to  the  inch)  although  finer  coils  (o.  cm.  in  width  or  approximately 
hve  coils  to  the  inch)  are  occasionally  found.  .As  time  advanced  coils  were  made 
slightly  larger,  the  average  width  in  sherds  from  Cut  4 being  0.7  cm.  (3)^  to  the 
inch).  Coils  of  a single  specimen  vary  in  width  from  0.45  to  0.9^^  cm.  .Approximately 
a fifth  of  the  specimens  in  the  earliest  cut  have  a vertical,  rather  than  an  oblique, 
indentation.  Occasionally  the  upper  edge,  instead  of  the  center  of  the  coil,  was 
indented,  which  gives  it  a slightly  rounded  contour.  Left  Indented  Corrugated 
makes  up  approximately  one-third  of  the  total  culinary  sherds  from  the  two  lowest 
levels  of  Test  D,  but  thereafter  drops  to  a tenth  or  less,  though  it  persists  throughout 
Forked  Lightning  times  and  into  the  early  Black-on-white  period  of  Pecos. 
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(iraph  X.  Test  D,  Forked  Lightning.  Techniques  of  Culinary  ware. 

Right  Indented  Corrugated,  a variety  of  short  duration  and  minor  occurrence, 
appears  coarse  and  carelessly  made  when  compared  with  the  previous  variety.  It 
differs  from  it  in  direction  of  coiling  and  method  of  indenting,  being  coiled  clockwise 
and  indented  with  the  edge  of  the  right  thumb  held  in  oblique  upiward  position  and 
with  direct  pressure  (hg.  254  /,  ^,  h^j).  The  coarse  appearance  is  due  partly  to  the 
greater  width  between  indentation  ( i .2^;  instead  of  0.95  cm.)  which  together  with  the 
gently  sloping  relief  of  the  nearly  symmetrical  depressions  indicates  direct  pressure, 
d'he  indentations  vary  from  0.5  to  i.o  mm.  in  depth,  being  as  deep  as  the  majority 


I H K P O T 1'  K R Y O \<  P E C ()  S 


560 

ot  those  in  Lett  Oblique  specimens,  which  type,  however,  appears  to  have  much 
greater  rebel  because  the  depressions  are  closer  and  more  abrupt.  'Fhe  indentations 
ot  Right  Indented  Corrugated  are  seldom  regularly  placed  and  hardly  decorative  in 
edect.  The  well  flattened  coils  are  ot  the  same  average  width  as  those  of  contempor- 
aneous Lett  Indented  Corrugated  (0.7  cm.  or  to  the  inch),  but  the  vertical  over- 
lap is  less  (o.qo  instead  ot  0.45  cm.).  The  average  width  of  coils  is  surprisingly  uni- 
torm,  but  variation  trom  coil  to  coil  in  a single  specimen  is  considerable,  0.45  to 
1.90  cm.  There  seems  to  have  been,  therefore,  less  intentional  variation  in  this 
than  in  the  previous  variety.  A tew  examples  of  Right  Indented  Corrugated  were 
found  in  Cut  6 ot  Test  I),  and  at  its  height  in  Cut  4 it  makes  up  iq%  of  the  total 
culinary  sherds,  but  disappears  in  Cut  i. 

Indented  Blind-corrugated  is  represented  in  the  lowest  cuts  of  Test  I)  by  only 
a few  sherds,  but  becomes  the  preponderant  type  of  corrugated  ware  bv  the  middle 
of  Forked  Lightning  times,  and  holds  that  position  through  the  Black-on-white 
period  of  Pecos.  The  technique  of  this  type  is  difficult  to  understand  from  the  marks 
of  workmanship  which  remain.  The  coils  are  so  completely  effaced  that  no  overhang 
remains  at  the  laps,  and  consequently  it  is  at  times  impossible  to  tell  which  is  the 
lower  edge  of  the  coil.  I'here  is  besides  considerable  variability  of  workmanship,  as 
well  as  chronological  change  in  method  of  indenting.  The  one  feature  common  to  all 
examples  of  the  type  is  the  obliteration  of  lines  between  coils.  A few  specimens  in 
the  early  levels  have  clearly  been  indented  along  the  juncture  of  coils,  and  the  theory 
that  coil  lines  were  pressed  out  in  the  indenting  process  seemed  plausible,  especially 
as  test  pieces  made  in  this  way  resemble  some  examples  of  the  type.  But  upon  careful 
examination  the  majority  of  sherds  appear  to  haye  been  indented  squarely  across 
the  middle  of  the  coil,  and  pressure  apparently  did  not  extend  oyer  the  lap,  as  evi- 
denced by  a slight,  but  distinct,  ridge  in  this  area.  I'he  line  of  coil  junctures  must, 
therefore,  have  been  smoothed  over  either  before  or  after  indenting  and  the  fact  that 
edges  of  indentations  are  rarely  smeared  indicates  that  smoothing  preceded  indent- 
ing. Sherds  which  can  properly  be  oriented  (particularly  rim  sberds),  and  which 
haye  a distinct  backward  indentation,  show  that  coiling  was  in  a counterclockwise 
direction,  though  a few  exceptions  have  been  found.  Indentations  were  made  with 
the  side  of  the  thumb  held  upward  and  with  either  direct  or  backward  pressure,  also 
sometimes  with  a twisting  motion.  Xail  imprints  are  very  rare.  The  ayerage  width 
of  coils,  measured  from  ridges  and  faint  traces  of  junctures,  varies  from  o.Ho  to  i.2i; 
cm.  (approximately  three  and  two  coils  to  the  inch).  The  Forked  Lightning  coils 
average  wider  than  the  Pecos.  The  indentations  of  the  former  also  suggest  backward 
pressure,  in  contrast  to  the  direct  pinch  which  is  characteristic  of  the  Pecos  types. 
The  distance  between  indentation  is  from  0.80  to  0.95  cm.,  and  their  depth,  o.^  to 
I.;;  mm.  Extreme  specimens  found  in  Test  D of  Forked  l.ightning  have  indentations 
of  from  2.0  to  3.0  mm.  in  depth.  While  examples  of  extreme  relief  are  found  only  in 
the  early  period,  the  difference  in  depth  of  indentation  between  typical  early  and  late 
forms  is  not  as  great  as  it  appears,  the  effect  of  depth  being  due  principally  to  type 
of  workmanship  and  the  general  relief  pattern.  Indentations  are  usually  irregular  in 
arrangement,  but  occasionally  diagonal  or  vertical,  especially  in  the  early  specimens 
of  extreme  relief.  Horizontal  ridges  at  the  original  coil  laps  are  sometimes  well 
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marked,  but  often  there  is  no  trace  of  corrugation,  the  surface  evidently  having  been 
made  practically  plane  before  it  was  embellished  by  pushing  up  rough  vertical  or 
oblique  ridges  of  clay.  In  some  examples  with  clearly  dehned  horizontal  ridges,  in- 
dentations were  apparently  not  made  until  three  or  four  coils  had  been  laid  and 
welded.  "Fhe  late  form  of  the  type  as  compared  with  the  early  has  closer  indentations 
which  are  made  with  direct  pressure.  Relief  of  indentations  is  not  as  great  as  be- 
tween horizontal  ridges  and  indentations.  Coils  were  thoroughly  welded  and  sherds 
can  rarely  be  fractured  along  coil  lines,  but  the  few  successful  breaks  indicate  a 
vertical  lap  of  0.3  cm.,  less  than  the  average  for  Indented  Corrugated. 

Indented  Blind-corrugated  types  make  up  more  than  half  the  culinary  sherds 
of  middle  Forked  Lightning  deposits  (Cuts  i and  2 of  Test  D),  and  the  type  is  still 
preponderant  in  the  three  lowest  cuts  of  Pecos  Text  XXI,  reaching  84%  of  the  total 
culinary  sherds  in  Cut  9.  It  then  drops  abruptlv  to  one-hfth  in  Cut  7,  being  replaced 
by  a hand-finished  type  which  shows  no  effort  to  obtain  decorative  effect  by  manipu- 
lation of  the  clay. 

Cnindented  Corrugated,  a variable  type,  is  of  rare  occurrence  at  both  f orked 
l.ightning  and  Pecos,  practically  never  exceeding  10%  of  total  culinary  sherds. 
Coiling  was  generally  counterclockwise,  but  a few  examples  of  clockwise  coiling  were 
also  found.  Examples  from  the  lowest  strata  of  Test  I),  Forked  Lightning,  have  fiat, 
broad  coils,  averaging  1.25  cm.  in  width  (approximately  two  coils  to  the  inch), 
which  were  but  slightly  lapped  (0.16  to  0.32  cm.).  By  middle  Forked  Lightning 
times,  a variety  with  narrower  coils  (0.7  to  0.6  cm.  in  width  or  three  and  one-half  to 
four  to  the  inch)  is  found  which  has  a distinct  “clapboard”  effect  (hg.  261,  g,  /,  /). 
Still  a third  variety  has  a ribbed  appearance,  prociuced  by  pressing  the  upper  part 
of  the  coil  with  the  thumb  held  in  a horizontal  position.  'Phis  method  leaves  a little 
roll  along  the  lower  edge  of  the  coil  (hg.  261,  /j,  d,  e).  Width  of  coils  in  this  subtype 
varies  from  0.8  to  0.5  cm.  (three  to  hve  coils  to  the  inch),  and  the  roll  or  unHattened 
part  of  the  coils  is  from  2.0  to  4.0  mm.  in  width.  The  unHattened  eda:e  of  the  coil  was 
often  smoothed  with  a horizontal  sweep  of  the  hngers,  for  it  is  sometimes  pushed 
slightly  over  the  thumb  print  on  the  Hattened  part,  is  smooth,  and  shows  the  marks 
of  the  hnger  stroke. 

The  development  and  relationships  of  these  diversihed  techniques  is  a matter 
of  considerable  interest.  But  since  Pecos  was  dependent  to  a large  extent  upon  the 
pueblos  of  the  Upper  Rio  Grande  area,  problems  of  origin  and  derivation  of  Pecos 
types  can  more  effectively  be  studied  when  the  characteristics  and  history  of  the 
culinary  pottery  of  the  general  region  is  better  known.  Plain-surfaced  ware,  coarse 
I nindented  Corrugated  and  Right  Indented  Corrugated  show  less  skill  in  workman- 
ship than  Left  Indented  Corrugated,  and  the  latter  group  should  be  studied  care- 
fully for  evidences  of  trade. 

The  study  of  painted  wares  has  shown  that  types  defined  on  the  basis  of 
surface  features  are  also  usually  distinct  in  technological  character.  Consequently, 
such  types  are  often  as  easily  recognized  by  clay  or  tempering  material  as  by 
finish  or  decoration.  Fhe  various  culinarv  tvpes,  which  are  defined  by  workman- 
ship, cannot,  however,  often  be  distinguished  by  materials.  .Any  plastic  clay  could 
be  utilized  as  well  for  one  manipulative  technique  as  another,  and  color  was  not 
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important.  .Although  several  kinds  ot  tempering  material  were  used,  sand  tem- 
pering was  the  general  practice  and  few  close  correlations  have  been  found  be- 
tween kinds  ot  temper  and  methods  ol  workmanship.  Thus,  while  there  are  impor- 
tant diflerences  in  pastes,  they  are  of  chronological  or  geographic  significance  and 
are  seldom  constant  in  the  types  defined  by  workmanship.  There  is,  however,  some 
relation  between  grain  size  ot  temper  and  finishing  methods,  tor  a coarse  paste  could 
be  smoothed  with  the  finger  but  not  with  a scraping  tool.  Intrusives  are  recognized 
in  culinary  as  well  as  in  non-culinarv  ware  and  are  naturally  ot  considerable  interest 
and  archaeological  significance. 

Culinary  and  non-culinary  vessels  differ  in  physical  properties  because  of  their 
distinct  functions.  Color  and  texture  ot  paste  are  of  little  importance  in  a cooking- 
pot,  since  the  surface  is  soon  covered  by  soot,  but  it  is  necessary  that  the  vessel 
stand  sudden  changes  in  temperature  and  that  it  conduct  heat  readily,  h'urther- 
more,  tor  the  specialized  technique  of  corrugated  ware,  a plastic  clay  is  desirable 
both  in  order  to  permit  the  rolling  of  small  coils  and  to  prevent  cracking  of  the  coils 
when  pressed,  d'wo  properties  characterize  a large  proportion  of  Pecos  culinary  ware; 
coarse-textured  paste  and  thinness  of  vessel  wall.  dTe  advantage  of  thin  walls  for 
rapid  heating  is  obvious.'  Moreover,  an  open,  granular  paste  can  be  heated  and 
cooled  with  less  danger  of  cracking  than  a hne,  dense,  hard  paste  such  as  was  used 
for  some  of  the  painted  wares.  It  is  not  improbable  that  the  potters  discovered  this 
fact  through  experience.  Mechanical  strength  was  evidently  not  a primary  con- 
sideration, for  culinary  vessels,  because  of  their  thin  walls  and  coarse  friable  paste, 
are  easily  broken.  Strength  was  sacrificed  to  efficient  heating. 

Sand  is  the  common  tempering  material  of  culinary  wares  from  Forked  light- 
ning and  l^ecos.  I'ntempered  paste,  however,  is  found  in  sherds  of  Test  I),  particu- 
larly in  the  Plain-surfaced  type  of  the  early  period,  being  present  in  60.7%  of  these 
sherds  from  the  earliest  level,  but  decreasing  gradually  and  steadily  to  6%  of  such 
sherds  in  the  uppermost  cut.  Untempered  sherds  are  of  sporadic  occurrence  in 
Indented  Corrugated  and  exceptional  in  Indented  Hlind-corrugated  types.  'Fhere 
are  two  possible  explanations  for  this  hne-textured  paste  of  l^lain-surfaced  ware—  its 
advantage  for  finishing  vessel  surfaces  and  custom  established  by  different  peoples. 
.A  smooth  surface  is  difficult  to  obtain,  particularly  with  a tool,  if  the  paste  is  coarse, 
because  grains  are  pulled  out  and  dragged  along  with  the  tool.  A'et  the  untempered 
sherds  do  not  seem  to  have  come  from  well  made  vessels,  for  they  are  often  crude  in 
form  and  thick  walled.  It  would  seem  more  probable,  therefore,  that  the  untempered 
clay  of  the  Plain-surfaced  tvpes  and  the  coarsely  tempered  paste  of  the  Indented 
types  represent  distinct  customs,  developed  irrespective  of  considerations  of  ease  of 
working;  and  it  is  even  possible  that  the  Indented  vessels  were  at  first  obtained  in 
trade.  Plain-surfaced  ware  having  been  the  work  of  native  potters  who  had  not  yet 
learned  the  advantages  of  coarse  temper  and  thin  walls.  In  any  event,  untempered 
paste  decreases  with  the  decline  of  the  Plain-surfaced  types  and  does  not  reappear 
when  non-corrugated  wares  (striated  types)  became  abundant  in  the  Pecos  tests. 

' A Cochiri  potter  explained  the  use  of  coarse  sand  temper  in  the  same  way,  apparently  thinking 
that  heat  passed  through  tlie  clear  grains  more  rapidly  than  through  the  clay.  \\'hether  this  is  an  indi- 
vidual conception  or  a general  idea  among  the  Puehlos  is  not  known. 
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Changes  in  texture  ot  paste  are  correlated  with  finishing  or  smoothinc^  methods. 
Large  grains  of  sand  mar  a surface  when  it  is  finished  with  a scraping  tool,  but  they 
do  not  seriously  interfere  with  hand  work  and  consequently  indented  vessels  made 
from  coarse-textured  paste  were  smoothed  on  the  inside  by  hand.'  But  when  a type 
smoothed  on  the  exterior  with  a tool  which  left  fine  striations  (Faint-striated,  see 
p.  3 19)  was  introduced,  a medium  or  fine-textured  paste  replaced  the  coarse  one  used 
for  Indented  Blind-corrugated. 

Mica  is  abundant  in  some  of  the  sand-tempered  types  of  Forked  Lightning,  but 
these  should  not  be  confused  with  a distinctive  micaceous  paste  which  occurs  rarely 
in  Forked  Lightning  but  becomes  common  in  the  lower  cuts  of  Pecos  Test  XXI,  the 
levels  in  which  Indented  Blind-corrugated  was  at  its  height.  The  paste  is  distin- 
guished by  fractures  of  granite  or  gneiss  and  the  numerous  plates  of  muscovdte  and 
angular  grains  of  quartz  in  the  paste  are  clearly  derived  from  the  same  rock  (hg. 
30;;,  / ).  While  it  is  possible  that  granite  was  ground  for  temper  it  is  far  more  probable 
that  this  is  a primarv  clay,  the  inclusions  being  rock  remnants  originally  present 
in  the  clay  making  the  addition  of  temper  unnecessary.  Clays  of  this  class  are 
frequently  useci  by  the  modern  Pueblos  for  cooking  ware.-  This  type  of  clay  is  highly 
plastic,  but  there  are  few  indications  of  lack  of  plasticity  in  any  of  the  clays  of  Pecos 
culinary  types,  d'he  surface  texture  of  the  micaceous  Indented  Blind-corrugated 
shows  that  the  clay  was  more  sticky  than  that  of  the  other  types. 

Sand-tempered  sherds  differ  in  the  accessory  minerals  found  in  the  paste  and  a 
detailed  study  may  reveal  distinct  sources,  but  this  work  can  be  carried  out  most 
profitably  together  with  the  study  of  culinary  pottery  from  the  remainder  of  the^ 
area  and  the  analysis  of  the  sands  of  the  various  drainages.  It  has  been  necessary, 
for  the  present,  to  confine  the  study  to  the  types  which  are  very  definitely  of  foreign 
origin.  .A  few  rock-tempered  sherds  are  found  in  the  four  upper  cuts  of  Test  1), 
making  up  0.4  to  2.0%  of  the  total  culinary  wares  of  the  respective  cuts  (Graph  XI ). 
I'he  rock  is  invariably  of  the  intermediate  porphyritic  type  found  on  the  west  side 
of  the  Galisteo  Basin,  and  since  culinary  pottery  of  the  Galisteo  pueblos  was  rock- 
tempered  during  this  period  there  is  no  doubt,  in  view  of  the  few  examples  found, 
that  these  sherds  are  from  pots  obtained  in  trade  from  those  villages.  Rock-tempered 
paste  was  found  in  Plain-surfaced  ware.  Indented  Corrugated,  and  Indented  Blind- 
corrugated.  .A  few  sherd-tempered  specimens  of  all  major  types  were  found  in  Cuts 
2 and  3 of  Test  L)  (4.8  and  0.6%  respectively  of  total  culinary).  It  would  be  natural 
to  associate  these  with  the  sherd-tempered  Black-on-white  ware  of  the  Galisteo 
Basin,  but  in  the  small  lots  of  culinary  sherds  from  that  region  which  were  examined, 
sherd  temper  was  not  found.  It  is  significant  that  neither  rock-  nor  sherd-tempered 
types  are  found  in  the  lowest  cuts  of  I'est  I),  but  appear  in  those  upper  levels  in 
which  Crackle  type,  the  Galisteo  Black-on-white  ware,  was  just  becoming  estab- 
lished. 

Sherds  from  intrusive  culinary  vessels  of  Pajaritan  origin  are  found  in  all  the 

' rile  lines  left  by  finger  smoothing  are  shallower,  more  uniform  in  depth,  closer  and  finer  than 
tool-made  striations.  The  fine  striations  left  after  smearing  moist  clay  with  the  fingers  are  produced 
partly  by  the  skin  ridges  and  partly  by  small  particles  of  dry  clay  which  adhere  to  the  fingers. 

^ (iutlie,  1 925,  p.  22. 
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cuts  of  l est  I ) and  one  occurrence  was  noted  in  Test  XXI.  I’he  sherds  are  tempered 
with  sand  composed  ot  phenocrysts  from  the  rhyolite  tuff  of  the  I^ajarito  I^lateau 
and  are  perhaps  the  most  interesting  and  convdncing  ot  all  the  Upper  Rio  (frande 
trade  wares  tound  in  l^ecos  or  Forked  Lightning,  d’he  phenocrysts  include  well 
formed,  simple  rhcmbohedral  crystals  ot  quartz  and  crystals  ot  sanidine  ( hg. 
qo6,  /).  'I  hese  are  both  high  temperature  forms  characteristic  ot  extrusive  rocks. 
Sands  ot  the  Fajarito  Plateau  glitter  with  such  crystals  weathered  out  from  the  tuff. 
The  sand  temper  ot  the  sherds  is  usually  clearer  and  freer  from  tuff  than  sands  in  the 


(iraph  XI.  Test  I).  Forked  Lightning.  Tempering  materials  ot  Culinary  ware 


stream  beds  ot  the  plateau  and  the  large  ant  hills  made  up  ot  this  sand  are  a possible 
source  tor  the  tempering  material  in  question.  As  Pecos  potters  would  certainly  not 
have  made  the  long  journey  to  the  Pajarito  Plateau  for  sand  temper  when  unlimited 
amounts  ot  equally  good  sand  w'ere  to  be  had  at  their  very  door  steps,  this  is  un- 
questionably trade  ware.  With  experience  it  can  be  recognized  megascopically,  tor 
the  clay  did  not  adhere  to  the  smooth  crystal  faces  as  it  did  to  the  rough,  rounded 
grains  ot  ordinary  stream  sand,  and  consequently  crystals  are  often  exposed  on  the 
inner  surfaces  ot  sherds.  Fhe  grains  are  clear  and  \ itreous  in  luster  and  there  is  a 
noticeable  absence  ot  opaque  grains.  With  a binocular  microscope  crystal  forms  can 
plainly  be  seen  and  the  quartz  grains  are  characterized  by  liquid  or  gaseous  inclu- 
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sions  which  appear  as  minute  white  specks  in  the  otherwise  clear  crystals.  All  sherds 
from  Tests  1),  \'I,  and  XXI  were  carefully  studied  whth  the  binocular  microscope  to 
determine  the  percentage  of  this  type.  It  occurs  in  all  four  of  the  early  culinary  types, 
but  is  most  abundant  in  Indented  Blind-corrugated,  and  reaches  its  height  in  Cut  ] 
of  Test  I),  in  which  it  is  found  in  24.8%  of  all  culinary  sherds  (Graph  XI)  and  in 
34.5%  of  the  Indented  Blind-corrugated  sherds.  It  is  also  present  in  Test  M,  but  the 
proportions  are  not  significant  because  of  the  few  culinary  sherds  in  this  test.  One 
sherd  was  found  in  Cut  10  of  Test  XXI,  but  none  later.  I'his  large  yolume  of  trade 
in  culinary  yessels,  which  were  bulky  and  fragile,  was  quite  unsuspected  and  makes 
it  much  easier  to  credit  to  trade  the  large  percentage  of  decorated  vessels  containing 
foreign  temper  which  have  come  to  light  at  Pecos. 

It  will  be  interesting  to  determine  whether  the  eventual  disappearance  at 
Pecos  of  a type  such  as  the  Pajaritan  culinary  results  from  a change  in  trade  rela- 
tions or  from  the  dying  out  of  the  type  in  the  locality  of  its  origin.  The  Pajaritan 
ware  is  most  abundant  during  the  period  in  wTich  Forked  Lightning  was  still  under 
the  dominance  of  the  Santa  Fe  area  and  when  Crackle  Black-on-white  was  just 
appearing,  and  it  is  completely  submerged  by  the  micaceous  primary  clay  paste 
subtype  of  the  same  type  of  workmanship  at  the  time  when  the  decorated  w-are  of 
Pecos  was  almost  entirely  of  the  Crackle  type.  Whether  this  distinct  primary  clay 
paste  is  also  due  to  Galisteo  influence  must  be  ascertained  by  studying  culinary  ware 
from  Galisteo  sites.  It  is  not  probable  that  the  Galisteo  villages,  which  had  no  near 
or  convenient  source  of  primary  clay,  could  have  contributed  to  the  development  of 
the  type.  I’he  first  logical  place  to  seek  its  origin  w'ould  undoubtedly  be  in  the  villages 
skirting  the  Sangre  de  Cristo  Range,  particularly  those  on  the  west  side  of  the  moun- 
tains. 

With  the  decline  of  Indented  Blind-corrugated,  the  primary  clay  became  rare. 
Much  of  the  succeeding  ware  has  a peculiar  and  characteristic  roughness  evidently 
resulting  from  finger  finish  without  careful,  final  smoothing.  The  paste  is  tempered 
with  stream  sand,  and  the  same  paste  continued  in  use  when  striated  types 
with  tool-smoothed  interiors  replaced  the  hand-finished  types. 

d'he  greatest  number  of  distinct  pastes  as  well  as  manipulative  techniques  is 
found  in  the  Black-on-white  period,  recalling  the  v^ariety  in  paste  composition  of 
the  decorated  wares  of  this  horizon.  The  Black-on-white  period  appears,  therefore, 
to  hav^e  been  a formative  stage  in  which  Pecos  was  inHuenced  by,  and  to  a certain 
extent  dependent  upon,  the  customs  and  standards  of  more  centrally  located 
Pueblos.  By  the  time  the  striated  ware  replaced  the  corrugated  types,  pastes  had 
become  standardized  and  afterward  changed  mainly  in  texture  as  required  by  the 
smoothing  process. 
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Eig.  305.  Paste  of  Bi-acr-on-whi  te  and  Culinary  tvfes. 
rhin  sections  in  ordinary  light.  Magnification  4^;  diameters. 

a.  L'ntempered  Blue  gray  lor  comparison  ol  grain  size  with  that  of  other  Black- 
on-white  types  illustrated.  The  white  grains  are  mostly  quartz,  a tew  slightly 
grayed  ones  are  feldspar,  d'he  dark  object  at  the  lower  edge  is  part  of  a lump  of 
unmixed  clay.  Numerous  irregular  grains  of  marl  of  the  same  size-range  as  the 
mineral  inclusions  are  indistinguishable  from  the  paste  except  in  polarized 
light. 

b.  Crackle  type  Black-on-white.  d’he  large  sharply  defined  irregular  dark  masses 
are  fragments  of  sherci  temper  of  different  color  and  texture.  Small  dark  par- 
ticles of  sherd  may  also  be  seen.  The  grains  of  quartz  in  the  clay  do  not  exceed 
in  size  those  in  the  pcttsherd  temper. 

r.  Crackle  type  Black-on-white  paste  containing  a large  black  fragment  of  culin- 
ary potsherd  temper  with  included  igneous  rock  temper.  I'he  large  whitish 
mineral  bounded  by  crystal  faces  is  a phenocryst  of  feldspar  with  a fragment  of 
cryptocrystalline  groundmass  (gray)  on  the  left  side;  other  fragments  of  rock 
groundmass  may  be  seen  in  this  one  piece  of  potsherd  temper.  .A  second  smaller 
fragment  of  black  sherd  temper  occurs  just  to  the  right  of  the  large  one.  .A 
difference  in  color  and  texture  of  clay  base  may  be  seen  when  this  and  the 
example  of  Crackle  in  b are  compared  with  Blue  gray  in  a and  Rowe  in  d and  e. 

d.  Sand-tempered  paste  of  Rowe  Black-on-white.  Fhe  shape,  grading  and  propor- 
tion of  sand  is  typical,  d'he  larger  grains  are  all  quartz  and  with  the  exception  of 
the  one  in  the  lower  sector  are  classed  as  fine,  and  very  fine  following  the  pro- 
posed textural  terms. 

c.  Paste  of  Rowe  containing  two  fractures  of  fine  sandstone  with  brownish  cal- 
careous cement.  The  clear  grains  are  mainly  quartz  and  the  feldspar  grains  are 
indistinguishable  from  them  in  ordinary  light  except  for  one  in  the  lower  frac- 
ture which  is  grayed  by  alteration.  .At  the  lower  right  edge  of  the  upper  frag- 
ment is  a free  grain  with  cement  adhering  to  it. 

/.  Primary  clay  of  Plain  culinary  from  full  (daze  I Red  levels,  d'he  long  slender 
bundles  on  either  edge  are  plates  of  muscovite  viewed  edgewise;  flakes  of 
muscovite  may  be  seen  to  the  right  of  the  center  and  at  either  end  of  the  upper 
bundle.  The  large  grains  are  quartz. 
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Fie-  306.  Tuff-tempered  pastes. 

rhin  sections  in  ordinary  light.  Magnification  4;  diameters  unless  otherwise 

indicated. 

a.  One  of  the  commonest  forms  of  tuff  found  in  Black-on-white,  Biscuit,  and 
Modern  wares.  The  specimen  is  Biscuit  B.  With  the  exception  ot  a lew  of  the 
very  small  grains  and  the  two  white  areas  on  the  right,  all  light  colored  patches 
are  volcanic  glass.  Flowage  lines  may  be  seen  on  some  of  the  larger  flakes. 

b.  Biscuitoid  paste  containing  large  vesicular  particle  of  tulf. 

c.  Biscuitoid  paste  showing  orientation  of  platy  tuff.  Section  cut  parallel  to  the 
plane  ot  the  coil  junctures.  A few  small  clear  fragments  are  quartz  and  there  is 
a small  prism  of  tourmaline,  the  remainder  of  the  light  colored  material  is  tuff. 
•Magnification  cc  diameters. 

d.  Biscuitoid.  Section  cut  from  specimen  illustrated  in  c and  normal  to  the  plane 
of  that  section,  showing  the  plates  in  cross  section.  .Magnification  diameters. 

e.  Late  variant  of  Blue-gray  Black-on-white.  In  the  upper  half  of  the  section  are 
three  large  particles  of  pumiceous  tuff;  the  one  on  the  right  contains  a slender 
dark  prism  of  hornblende.  In  the  lower  half  is  a large  fragment  of  corroded 
plagioclase. 

/.  Indented  Blind-corrugated.  The  large  fragment  ot  quartz  has  distinct  crystal 
boundaries  and  an  irregular  edge  ot  glass.  A tew  particles  ot  tuff  can  be  recog- 
nized by  their  form.  The  remainder  ot  the  larger  clear  fragments  are  quartz. 
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Fig.  307.  Paste.s  of  Glaze  ware. 

1 hin  sections  in  ordinary  light.  Magnification  unless  stated  is  4;  diameters. 

a.  Fragment  of  diorite  in  (daze  1 Yellow.  The  large  light  colored  mass  is  a rock 
fragment  composed  of  much-altered  andesine  crystals,  the  boundaries  of  two 
of  which  may  be  seen  in  the  lower  left;  just  above  these  is  a crystal  of  augite, 
imperfectly  diamond  shaped  with  cleavage  lines  and  an  inclusion  of  magnetite. 

b.  .Augite  andesite  in  (daze  I Red.  The  fragment  on  the  right  contains  a pheno- 
cryst  of  plagioclase  and  on  the  left  is  a crystal  of  augite  with  an  inclusion  of 
magnetite.  Magnification  67  diameters. 

c.  Hornblende  andesite  from  volcanic  breccia  in  Glaze  ^ I.  The  white  crystals  are 
plagioclase,  the  dark  patches  resorbed  hornblende. 

(i.  Hornblende  andesite  from  volcanic  breccia,  .Arroyo  Cuervo,  for  comparison 
with  fragments  in  Glaze  \ 1 paste  shown  in  c. 

e.  Farge  fragment  of  augite  andesite  in  (daze  W illustrating  detail  found  in  some 
rock  fractures.  The  crystals  are  augite;  the  fracture  of  the  one  in  the  center 
must  have  been  caused  by  movement  of  the  magma  before  final  solidification  of 
the  rock.  The  clear  groundmass  is  composed  largely  of  fine  plagioclase  crystals 
and  the  black  patches  are  magnetite. 

J.  .Siltstone  temper  in  Glaze  111.  Free  grains  of  quartz  and  feldspar  are  of  the 
same  shape  and  grading  as  in  the  rock  fragments.  The  small  dark  patches  are 
biotite. 
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Eig.  308.  The  glaze  paixts. 

I’he  photographs  a,  b,  and  c are  thin  sections  in  ordinary  transmitted  light,  magnifi- 
cation diameters;  rt',  c,  and  / surfaces  viewed  in  incident  light,  magnification  ii 

diameters. 

a.  Opaque  glaze  of  Glaze  1 Red,  the  black  outer  layer.  The  glass  cannot  be  seen 
because  of  the  pigment  held  in  suspension.  The  slip  beneath  is  barely  distin- 
guishable from  the  paste  but  appears  lighter  and  contains  fewer  mineral  grains. 

b.  Glaze  with  patches  of  pigment,  Glaze  I Yellow.  The  glass  is  light  brown  with 
numerous  bubbles  and  the  opaque  pigment  has  collected  principally  in  the 
outer  zone.  Reaction  of  the  glaze  with  the  slip  has  left  the  line  of  contact  hazy 
and  indefinite.  On  the  right  the  glaze  has  penetrated  deeply  into  a branched 
pore  or  crack  and  a channel  of  glaze  flows  through  two  fragments  of  diorite  in 
the  lower  center. 

c Color  zones  in  thick  vitreous  glaze,  (daze  The  outer  layer  is  dark  brown 
clouded  by  numerous  angular  inclusions;  just  beneath  is  a clear  bright  yellow- 
glass  which  in  turn  blends  into  a green  glass.  The  light  gray  area  is  the  slip  and 
the  opaque  section  at  the  bottom  is  the  paste.  On  the  right  the  glaze  has  pene- 
trated a pore.  1 he  clear  particle  on  the  left  between  the  yellow  and  green  zones 
is  microcline. 

d.  Surface  view  of  glaze  honeycombed  by  broken  blisters.  Glaze  I Red. 

e.  Surface  view  of  glaze  showing  partial  solution  of  light  colored  slip  and  exposure 
of  dark  paste  beneath  with  a cloudy  irregular  boundary  between  slip  and  paste, 
(daze  ^ . The  glaze  is  crazed  and  the  whitish  spots  are  groups  of  minute  blisters. 

/.  Surface  view  of  glaze  showing  clear  glass  with  sharply  defined  patches  of  pig- 
ment, Glaze  I Yellow. 
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Fig.  309.  Techn’k^ue  ok  Indented  Corrugated. 

a.  Counterclockwise  coil  indented  with  edge  ol  left  thumb  in  diagonal  upwarci 
position. 

b.  Counterclockwise  coil  indented  with  edge  ot  right  thumb  in  diagonal  downward 
position. 

c.  Counterclockwise  coil  indented  with  edge  ol  right  thumb  in  diagonal  upward 
position  and  pushing  away  from  the  hand  which  produces  the  unusual  deep 
nail  marks  and  peculiar  relief. 

d.  Clockwise  coil  indented  with  edge  of  right  thumb,  in  diagonal  upward  position. 
Pinched  with  backward  pressure. 

e.  Clockwise  coil,  indented  with  edge  of  right  thumb  held  in  diagonal  upward 
position.  Pinched  with  direct  pressure  on  upper  edge  of  the  coil. 

/.  The  same  as  d except  that  it  was  pinched  with  downward  pressure. 

The  same  as  e except  that  it  was  pinched  squarely  against  the  center  of  coils 
instead  of  on  their  upper  ecige. 
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"Fhere  are  two  principal  reasons  tor  a technological  studv"  of  pottery,  as  has 
earlier  been  mentioned:  the  first  is  to  follow  the  history  of  the  potters’  craft,  to  learn 
it  any  progressive  changes  were  made  in  strength  and  hardness  of  pastes,  color  and 
texture  of  slips,  diversity  and  effectiveness  of  decorative  mediums,  and  in  the  con- 
trol and  temperature  of  firing;  the  second  is  to  study  the  evidences  of  trade  relations 
and  foreign  influence  through  the  identification  of  materials  and  the  location  of  their 
sources.  For  both  phases  of  such  an  investigation,  l-*ecos  offers  an  excellent  oppor- 
tunity because  its  long  period  of  continuous  occupation  afforded  ample  time  for 
normal  modification  as  well  as  for  varied  foreign  contacts,  and  because  the  manv  dif- 
ferent geological  formations  of  the  L pper  Rio  (irande  area  greatly  facilitate  the  in- 
vestigation of  original  sources  of  clays  and  tempers. 

Pecos  is  situated  on  a low  eminence  near  the  eastern  base  of  Glorieta  Mesa,  a 
steep  escarpment  of  Permian  sediments.  To  the  north  and  northwest  is  the  Sangre 
de  Cristo  range  made  up  largely  of  acid  crystalline  rock  of  Pre-Cambrian  age.  In  the 
valley  of  the  Pecos  above  the  ruin  are  extensive  exposures  of  Pennsylvanian  lime- 
stone. d'he  streams  which  drain  these  formations — the  Pecos  river  east  of  the  site 
and  the  Arroyo  del  Pueblo  which  skirts  the  Pecos  ruin  on  the  west-  carry  a variety 
of  drift  rock  including  granite,  pegmatite,  amphibolite,  gneiss,  mica  schist,  quartzite, 
limestone,  sandstone,  and  shale.  In  the  Permian  sediments  of  the  Pecos  valley  in  the 
vicinity  of  the  site  are  numerous  outcrops  of  comparatively  non-refractory,  red- 
hurning  clays.  The  ceramic  materials  afforded  by  this  environment  are  readily  dis- 
tinguishable from  those  of  other  parts  of  the  I’pper  Rio  Grande  culture  area. 

Ceramically,  Pecos  was  influenced  most  directly  by  the  people  of  two  adjacent 
regions  in  which  the  geological  features  are  distinct,  d o the  southwest  was  the  Galis- 
teo  Basin  separated  from  Pecos  by  Glorieta  Mesa  and  bounded  on  the  west  by  the 
Ortiz  and  San  Pedro  mountains.  The  intermediate  igneous  rock  of  these  mountains 
and  of  the  Cerrillos  Hills  to  the  north,  is  found  nowhere  else  in  the  L’pper  Rio 
(jrande  area,  h'ragments  of  this  rock  in  pottery,  therefore,  identify  it  with  the 
(lalisteo  Pueblos.  There  are  good  quality  butf-burning  clays  in  the  Cretaceous  sedi- 
ments of  the  Basin  proper  and  these  can  be  recognized  in  both  the  Black-on-white 
and  Glaze  pottery  of  the  Galisteo  villages. 

I'he  second  center  of  influence,  which  for  convenience  has  been  called  the  Santa 
Fe  provdnce,  lies  in  that  section  of  the  Rio  Grande  \Tlley  which  is  northwest  of 
Pecos  and  separated  from  it  bv  the  southern  spur  of  the  Sangre  de  Cristo  mountains. 
Here  the  distinctive  geological  feature  is  the  rhyolite  tuff'  of  the  Jemez  mountains, 
which  form  the  western  boundary  of  the  province.  Secondary  deposits  of  this  \'ol- 
canic  ash,  either  wind  blown  or  water  laid,  are  also  found  in  the  Tertiary  sediments 
of  the  valley,  and  throughout  this  region  tuff  was  commonly  used  by  Pueblo  potters 
for  tempering  material,  l^eculiar,  hitjhlv  adsorptive,  bentonite-like  clays,  which  burn 
to  a peculiar  drab  color  and  fuse  at  low  temperatures,  are  found  in  the  northern  part 
of  the  area.  Biscuit  ware,  the  typical  decorated  pottery  which  here  superseded 
Black-on-white  was  made  from  these  clays.  Both  tempering  materials  and  clays  from 
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the  Santa  Fe  and  Galisteo  provinces  serve  therefore  to  identify  the  potterv  in  which 
they  were  used,  and  such  pottery  when  found  at  Pecos  furnishes  a measure  of  the 
relative  influences  of  these  two  centers. 

I'he  ceramic  history  of  Pecos  falls  naturally  into  three  periods  determined  bv  the 
character  of  the  decorated  ware.  These  divisions  may  be  calleci  the  Black-on-white, 
the  Glaze,  and  the  Modern.  The  pottery  of  each  period  is  distinguished  not  onlv  bv 
distinctive  form  and  decoration  but  also  by  characteristic  technological  features 
resultine  from  the  use  of  particular  materials  and  the  practice  of  fixed  methods.  In 
Black-on-white  times  the  medium  for  design  was  an  organic  paint  and  slips  were 
pale  gray,  the  standard  being  a dark  gray  paint  on  a whitish  background.  Firing 
atmospheres  were  not  strongly  oxidizing  and  pastes  as  well  as  slips  were  usually 
gray,  d'here  was  no  attempt  during  these  times  to  utilize  the  variety  of  buffs,  reds 
and  browns  which  can  be  obtained  by  firing  ferruginous  clays  in  an  oxidizing  at- 
mosphere. I’he  culinary  pottery  of  the  Black-on-white  period  has  a variety  of  man- 
ipulative techniques  by  which  artistic  effects  were  achieved.  I'his  is  particularly 
noticeable  as  the  period  advances,  for  in  the  earliest  levels  the  percentage  of  culinary 
ware  is  high  and  the  greater  proportion  of  it  is  plain  surfaced.  The  clays  and  the  fir- 
ing method  of  the  Black-on-white  period  combine  to  produce  a monotonous  uni- 
formity in  color,  with  few  contrasts;  yet  a variety  of  pastes  are  found  (untempered 
clay  and  tuff-,  potsherd-,  sand-,  and  sandstone-tempered  pastes),  and  clay  with 
the  properties  of  common  brick  clay  occurs  contempioraneously  with  clays  suitable 
for  terra  cotta.  'I'his  variety  of  materials  is  probably  to  be  explained  by  trade  and 
outside  influence  rather  than  by  v'ersatility  or  experimentation  on  the  part  of  Pecos 
potters.  I'he  differences  in  hardness  and  color  of  pastes  are  undoubtedly  due  to  the’ 
peculiar  properties  of  clay  from  different  deposits  and  are  not  evidence  of  inten- 
tional selection  or  better  firing.  There  is  no  indication  of  change  in  firing  tempera- 
tures or  methods.  In  fact  the  kind  of  paint  used  on  decorated  wares  imposed  definite 
limitations  upon  firing  treatment.  It  has  been  shown  that  the  color  of  organic  paint 
is  due  not  alone  to  firing  temperature  and  atmosphere  but  also  to  the  degree  of  ad- 
sorptiveness of  the  clay  upon  which  it  is  applied.  Many  sedimentary  clays  low  in 
colloidal  material  do  not  hold  or  protect  organic  pigment,  and  short  firing  with  slight 
draft  is  necessary  to  avoid  completely  burning  out  the  organic  matter. 

'I'he  Black-on-white  period  at  Pecos  seems  to  have  been  a formative  stage  in 
which  both  the  Santa  Fe  and  Galisteo  provinces  contributed  very  largely  to  the 
ceramic  standards  anci  traditions.  In  the  earliest  levels  at  Forked  Lightning,  which 
represent  the  beginning  of  the  Black-on-white  period  at  the  Pecos  site,  the  high  pro- 
portion of  crudely  made,  undecorated  vessels  suggests  the  work  of  unskilled  potters, 
perhaps  the  first  settlers,  at  a time  before  trade  relations  were  established.  In  early 
Forked  Lightning  times,  represented  by  'I'est  I),  the  style  of  decorated  pottery  was 
influenced  mainlv  bv  the  Santa  Fe  area,  and  pastes  were  variable.  It  will  not,  how- 
ever, be  possible  to  determine  what  proportion  of  the  pottery  was  actually  obtained 
in  trade  until  the  Santa  Fe  types  have  been  more  thoroughly  and  systematically 
studied.  I'he  tufl-tempered  sherds  of  Blue-gray  type,  i <^%  to  2o%  of  the  total  deco- 
rated ware,  are  most  logically  explained  as  trade  pieces;  and  it  is  possible  that  part 
of  the  untempered  Blue-gray  pottery  was  also  imported,  since  the  Blue-gray  sherds 
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of  some  of  the  valley  sites  of  the  Santa  Fe  area  are  untempered.  The  sherd-tempered 
Crackle  type  indicating  Galisteo  influence  does  not  become  important  until  middle 
Forked  Lightning  times  and  in  the  late  Forked  Lightning  period  it  supersedes  Blue- 
gray,  becoming  the  dominant  type.  This  pottery  is  not  entirely  the  result  of  an  at- 
tempt by  Pecos  potters  to  imitate  Galisteo  stvle.  The  presence  of  Galisteo  culinary 
potsherds,  used  as  temper  in  some  Crackle  type  specimens,  proves  that  thev  are 
trade  ware  because  the  Galisteo  culinary  ware  of  this  period,  distinguished  bv 
igneous  rock  temper  is  very  rare  at  Pecos,  only  a verv  few  sherds  having  been  found. 
The  dense,  whitish  paste  typical  of  Crackle,  which  burns  buff  under  oxidizing  condi- 
tions and  is  of  Galisteo  origin,  increases  the  probability  that  a considerable  propor- 
tion of  Crackle  type  is  the  result  of  trade.  Crackle  reached  its  height  near  the  begin- 
ning of  the  settlement  of  Pecos,  perhaps  at  a time  when  the  energy  of  the  people  was 
directed  to  the  establishment  of  the  new  settlement  and  the  potters’  art  was  ne- 
glected. As  Crackle  later  declines,  new  tuff-tempered  types  from  the  Santa  Fe  area 
become  prominent.  The  Rowe  type,  the  only  development  of  Black-on-white  which 
appears  to  have  been  of  local  origin,  has  a coarse,  friable  paste,  soft  slip  and  poor 
finish,  though  an  attempt  at  elaboration  is  shown  by  the  flaring  rim. 

-Although  study  of  the  Black-on-white  pottery  of  Pecos  suggests  that  inter- 
course was  first  principally  with  the  Santa  Fe  area,  then  with  the  Galisteo  and  finally 
again  with  the  Santa  Fe,  periods  of  influence  may  not  be  as  sharply  defined  as  thev 
appear.  The  indications  from  surface  survey  are  that  during  the  time  of  Early  Forked 
Lightning  occupation  Blue-gray  was  the  principal  decorated  type  of  the  Galisteo 
as  well  as  the  Santa  Fe  region,  but  an  indigenous  Galisteo  Blue-grav  has  not  vet 
been  identified  by  technological  features.  In  the  beginning,  therefore,  Pecos  may 
have  been  equally  subject  to  these  two  regions,  but  with  later  specialization  and  the 
restriction  of  the  Mesa  Verde-like  Crackle  type  to  the  area  centering  in  the  Galisteo, 
specific  sources  of  influence  are  no  longer  open  to  doubt.  Contacts  should  not  be 
judged  by  painted  pottery  alone,  and  since  most  of  the  culinary  ware  is  sand  tem- 
pered, detailed  study  of  the  accessory  minerals  of  the  various  drainages  will  be 
necessary  to  complete  the  investigation  of  this  category.  But  the  considerable  num- 
ber of  culinary  vessels  tempered  with  the  very  distinctive  sand  of  the  Pajarito 
Plateau  shows  that  there  was  much  more  trade  in  such  ware  than  would  have  been 
suspected.  This  type  seems  to  have  been  obtained  in  greatest  quantity  at  a time 
when  Blue-gray  was  still  the  principal  decorated  type  and  when  Crackle  was  just 
beginning  to  be  introduced.  The  cooking  ware  made  of  primary  clay,  which  is  found 
in  the  period  in  which  Crackle  was  at  the  height  of  its  development,  should  be  stud- 
ied more  fully  and  its  distribution  traced. 

The  second  period  of  Pecos  ceramic  history  is  marked  by  a great  innovation, 
the  introduction  of  glaze  paint,  and  along  with  it  the  use  of  ferruginous  clays  for  slip 
and,  shortly  afterward,  for  paint.  The  maintenance  of  an  oxidizing  atmosphere 
which  had  been  unnecessary  and  in  some  instances  undesirable  in  the  preA’ious  per- 
iod, now  became  important.  Matte  organic  paint  apparently  went  out  of  local  use, 
being  represented  at  Pecos  only  by  intrusive  Biscuit  ware.  The  manipulative  tech- 
nique for  culinary  ware  became  simplified,  plain  or  striated  ware  largely  replacing 
indented.  Glaze  decorated  ware  apparently  completely  dominated  the  interest  of  the 
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potters  ot  these  times.  It  ofters  the  best  opportunity  to  study  the  ev'olution  of  a ware 
because,  after  the  technique  was  once  learned,  Pecos  achieved  its  greatest  ceramic 
independence  and  made  tor  a long  period  most  ot  its  own  decorated  ware.  The  pot- 
tery of  this  period  is  particularly  worthy  ot  thorough  and  systematic  investigation 
since  it  records  the  history  of  the  introduction  and  establishment  ot  a distinctly  new 
technique;  it  reveals  the  mistakes  and  failure  ot  beginners,  and  the  changes  and  de- 
velopments which  took  pilace  when  the  art  was  once  learned.  Intrusiv'e  and  indi- 
genous specimens  at  Pecos  can  be  distinguished  by  technological  evidence,  and  this 
data,  correlated  with  chronological  intormation,  will  give  some  idea  of  how  long  it 
took  tor  a people  to  learn  the  use  ot  totally  new  materials  and  methods.  The  first 
(daze  type.  Glaze  I Red,  was  more  showy  and  attractive  than  the  dull  Black-on- 
white  ware,  and  it  is  not  surprising  that  it  soon  completely  replaced  the  latter.  .All 
evidence  points  to  the  introduction  of  Cilaze  ware  by  way  of  the  Galisteo  pueblos, 
but  the  sherds  from  the  lowest  stratigraphic  levels  in  which  the  type  is  found  include 
many  with  basalt  temper  of  the  sort  occurring  in  the  (ilaze  ware  made  in  pueblos 
bordering  the  Rio  Grande  from  La  Hajada  south.  Rock  temper  from  the  intrusive 
formation  on  the  west  side  of  the  Galisteo  Basin  soon  becomes  characteristic.  The 
difficulty  and  uncertainty  of  producing  glaze,  scarcity  of  good  red  slip  clay,  and  in- 
experience in  firing  with  oxidizing  atmosphere,  as  well  as  possible  secrecy  as  to  the 
source  of  glaze  material  on  the  part  of  (lalisteo  potters,  may  account  for  the  long 
period  during  which  Glazes  I Red  and  I A’ellow  were  evidently  obtained  in  trade.  The 
other  decorated  ware  of  the  period.  Biscuit,  was  also  unquestionably  a trade  ware, 
as  is  evidenced  by  its  exceptional  clay  base  and  tuff  temper.  During  the  Glazed 
period,  therefore,  Pecos  potters  had  apparently  ceased  to  make  decorated  ware,  so 
much  did  they  favor  the  new  types,  which  lack  of  material  and  inexperience  dis- 
couraged them  from  imitating,  l.ocal  (Taze  I Red  has  all  the  characteristics  of  be- 
ginners’ efforts.  The  paste  is  sand  tempered  and  the  clay  red  burning,  though  rela- 
tively refractory,  like  many  other  Pecos  pastes,  d'he  red  slip  was  not  permanent  and 
the  firing  was  generally  too  low  to  Hux  the  glaze;  consequently,  slip  wasusually  worn 
and  the  dull,  granular,  lusterless  glaze  paint  often  flaked  off  with  the  slip  all  failures 
natural  for  potters  unfamiliar  with  the  materials  and  methods  required  for  a new 
type.  By  (jlaze  1 1 times,  Pecos  potters  seem  to  have  mastered  the  technique  of  mak- 
ing glaze  pottery,  and  the  period  of  Pecos’  greatest  ceramic  independence  opens. 
Some  pottery,  however,  continued  to  be  obtained  from  the  Cialisteo  pueblos,  the 
proportion  in  unselected  lots  a\-eraging  consistently  between  6%  and  of  (jlaze 
ware  during  (jlaze  II,  111,  and  D times.  Biscuit  ware  also  continued  to  be  imported, 
making  up  approximately  the  same  percentage  of  total  decorated  ware  as  did  the 
imported  (Tazes.  Pecos  potters  apparently  never  tried  to  imitate  Biscuit;  they  real- 
ized possibly  that  they  lacked  the  necessary  materials,  and  in  addition  this  pottery 
could  hardly  have  had  the  same  appeal  as  did  the  (daze  ware.  .Although  they  were 
making  most  of  their  decorated  ware  with  their  own  clay  and  following  the  custom 
of  earlier  times  of  tempering  the  paste  with  powdered  siltstone,  they  still  observed 
the  standard  of  finish  and  decoration  of  the  Galisteo  pueblos,  (daze  IV  shows  the 
greatest  refinement  in  texture  of  paste  and  hardness  and  color  of  slips,  yet  the  per- 
centage of  intrusives  is  no  higher  than  in  Glazes  II  and  III,  and  comparison  of  slip 
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color  and  texture  suggests  that  slip  clays  which  produced  particularly  pleasing 
colors  were  obtained  from  the  same  beds  as  used  by  (ialisteo  potters.  Glaze  \\  the 
type  which  represents  Pecos’  one  really  unique  contribution  to  the  Glaze  series,  has 
a coarser  paste;  slips  are  limited  in  color  range  and  the  decorative  effect  of  the  glaze, 
whether  intentional  or  unintentional,  is  due  to  luster  and  color  more  than  to  pattern. 
\o  foreign  temper  was  found  in  any  sherd  of  Glaze  \ type;  furthermore,  sherds  of 
this  type  found  in  Galisteo  sites  are  sand  tempered,  in  contrast  to  the  rock  temper 
of  all  other  Galisteo  glazes,  (ilaze  \ l seems  to  have  been  largely  if  not  entirely  im- 
ported since  the  majority  of  sherds  are  rock  tempered,  a few  exceptional  ones  con- 
taining a distinctive  sand  or  sherd  temper.  Pecos  potters  may  have  been  so  well  satis- 
fied with  the  type  which  they  themselves  had  developed  that  they  never  attempted 
to  imitate  (ilaze  \ 1 but,  although  the  two  types  were  at  first  contemporaneous. 
Glaze  VI  persisted  longer  than  (ilaze  \'  and  the  use  of  glaze  paint  must  have  been 
discontinued  at  Pecos  sooner  than  at  some  of  the  other  pueblos.  During  the 
long  period  in  which  (ilaze  pottery  was  locally  made,  there  is  little  evidence  of 
technological  change,  the  same  type  of  clay  and  temper  being  adhered  to  throughout. 
Firing  methods,  too,  do  not  seem  to  hav^e  been  modified.  Potters  would  learn 
than  an  oxidizing  atmosphere  was  necessary  to  produce  good  color  and  that  cer- 
tain temperatures  were  required  to  flux  the  glaze.  As  long  as  satisfactory  results 
were  obtained  there  was  no  reason  to  change.  A variety  of  slip  clays  was  known; 
some,  used  infrequently,  were  too  soft  to  wear  well  and  the  color  range  was  greater 
in  some  periods  than  others,  but  the  principal  variation  was  in  the  glaze  itself. 
There  were  distinct  differences  in  composition  and  pigment  as  the  period  advanced; 
whether  they  hold  for  the  other  pueblos  of  the  region  and  whether  they  were  inten- 
tional are  two  of  the  many  interesting  c|uestions  which  await  future  investigation. 

Culinary  pottery  of  the  Glaze  period  was  practically  all  sand  tempered  and  al- 
though more  detailed  study  will  be  necessary  to  learn  whether  any  was  imported, 
the  fact  that,  after  (ilaze  I,  Pecos  produced  most  of  its  own  decorated  pottery  makes 
it  seem  unlikely  that  culinarv  vessels  were  obtained  from  the  outside. 

'I'he  Modern  period  is  marked  by  the  disappearance  of  glaze  and  the  return  to  a 
vegetable  extract  for  paint,  but  the  use  of  ferruginous  clay  learned  during  Glaze 
times  was  not  forgotten  and  both  red  slip  and  red  paint  were  employed,  giving  the 
ware  more  color  and  interest  as  compared  with  the  matte  paint  wares  of  Black-on- 
white  times.  Successful  firing  of  ferruginous  clays  necessitated  an  oxidizing  atmos- 
phere, but  in  spite  of  this  fact  an  effective  black  was  obtained  with  organic  pigment 
because  a highly  adsorptive  slip  clay  similar  to  that  of  Biscuit  ware  was  known.  Paste 
and  slip  colors  border  on  the  buffs  and  creams  instead  of  the  grays  of  Black-on-white 
pottery,  which  change  further  enlivens  the  character  of  the  ware.  The  Modern 
period  is  also  characterized  by  greater  attention  to  the  finish  of  vessels,  and  the  non- 
culinary  types  include,  in  addition  to  the  Painted  ware,  Plain  Red  and  Plain  Black 
wares,  some  examples  of  which  are  well  polished,  d’here  was  increased  control  of  firing, 
for  not  only  were  wares  requiring  a good  draft  produced  but  a black  ware  was  made 
by  smudging  the  fire,  the  first  appearance  of  this  technique  at  Pecos.  M'ith  these 
changes  in  style  and  ceramic  practice  the  pottery  of  l^ecos  again  shows  the  influence 
of  neighboring  pueblos,  this  time  those  of  the  Santa  Fe  area.  Most  of  the  painted 


r E C H \ O E O G 1 C A E C O N C E I’  S I O \ S 


58  r 

ware  is  turt'  tempered,  and  that  made  with  Pecos  clay  and  sand  temper  is  poorer  in 
workmanshp  and  execution  of  design,  though  the  slip  has  the  same  properties  as  that 
of  the  tuff-tempered  subtype,  and  is  also  similar  to  the  slip  used  at  the  present  time 
bv  Santo  Domingo  and  Cochi ti  potters.  Body  clay  and  tempering  material  are  gen- 
erally obtained  from  the  nearest  conv^enient  source  by  modern  Pueblo  potters  and 
our  evidence  indicates  that  the  same  condition  prev^ailed  in  prehistoric  times.  Slip 
clays  of  good  color  and  texture  are  not  common,  however,  nor  are  they  required  in 
large  quantities.  I^ueblo  potters  today  obtain  some  in  trade  and  go  considerable  dis- 
tances for  others.  The  slip  of  indigenous  Modern  Painted  ware  is  in  all  probability 
therefore  of  foreign  derivation,  as  this  type  of  clay  has  not  been  located  in  the  Pecos 
X’alley.  Both  Plain  Red  and  Plain  Black  wares  are  in  part  tuff-tempered  and  in  the 
majority  of  cases  the  specimens  with  coarser-textured,  sand-tempered  paste  are  not 
as  well  finished  as  those  made  of  the  fine,  light  tuff-tempered  paste.  .As  stratigraphic 
material  from  the  Modern  horizon  was  not  obtained,  the  proportion  of  tuff-  and  sand- 
tempered  varieties  could  be  determined  only  in  sherds  from  general  digging.  It  is 
therefore  not  possible  to  say  whether,  upon  first  appearance  of  these  types,  tuff- 
tempered  specimens  were  more  abundant,  as  would  be  expected  had  the  techniques 
involved  been  introduced  from  the  Santa  be  area.  There  are,  nevertheless,  clear 
indications  that  Pecos  was  again  dependent  upon  the  standards  and  methods  of 
neighbors  and  that  a period  of  decline  in  the  art  had  set  in. 

'I'here  is  no  evidence  that  Pecos  made  the  contribution  to  the  ceramic  develop- 
ment of  the  Upper  Rio  Grande  area  which  might  be  expected  of  one  of  the  largest 
and  most  flourishing  settlements  of  the  region.  There  were  important  changes  during 
the  history  of  the  pueblo,  in  materials,  workmanship  and  methods  of  firing,  as  well 
as  in  form  and  style  of  decoration,  yet  the  Pecos  potters  seem  very  rarely  to  have 
initiated  new  methods  or  styles,  nor  are  there  striking  examples  of  gradual  indepen- 
dent improvement.  In  every  period,  they  were  influenced  by  and,  to  a certain  extent, 
dependent  upon  the  ceramic  practices  of  neighboring  pueblos,  and  material,  tech- 
nique and  artistic  standards  were  often  directly  borrowed  or  copied.  Distinctly  new 
methods  were  taken  over  slowly  and  in  some  cases  only  after  the  pottery  had  been 
obtained  in  trade  for  generations. 

The  interpretation  which  has  been  given  to  results  of  the  technological  study, 
presents  a very  different  picture  than  would  be  formed  by  consideration  of  surface 
features  alone.  .A  large  volume  of  trade  and  dependence  of  Pecos  upon  the  more 
centrally  located  villages  was  hardly  expected  and  such  a conclusion  is  difficult  to 
accept  in  view  of  the  generally  prevalent  concept  of  the  pueblos  as  independent 
economic  units.  'I’he  findings  suggest  a degree  of  specialization  and  industrialization 
which  had  not  been  anticipated.  It  is  possible  that  the  proportion  of  trade  ware  at 
Pecos  is  not  representative  of  what  would  be  found  in  more  centrally  located  pueblos. 
Pecos,  in  its  peripheral  position,  was  in  contact  with  Indians  of  the  Plains  and  may, 
therefore,  have  been  one  of  the  chief  trading  centers  of  its  time.  But  the  pottery  of 
Pecos  must  ultimatelv  be  studied  in  relation  to  that  of  the  whole  Upper  Rio  Grande 
area  and  local  problems  will  not  satisfactorily  be  solved  until  the  pottery  of  the 
entire  region  has  been  thoroughly  analyzed. 

d'he  theory  that  pottery  from  Pecos  which  contains  foreign  material  is  trade 
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ware  has  been  advanced  repeatedly  and  boldly  throughout  this  discussion.  In 
some  instances  the  nature  ot  the  evidence  is  such  that  the  interpretation  will  hardly 
be  questioned;  on  the  other  hand  in  many  cases  it  is  fully  realized  and  freely  admitted 
that  the  data  are  not  conclusive;  we  have  not  yet  proven  whether  the  raw  material  or 
the  finished  product  was  brought  into  the  pueblo.  In  the  light  of  our  present  know- 
ledge it  seems  more  probable  that  vessels  were  imported  than  that  clays  and  temper 
were  obtained  from  tjreat  distances  and,  since  the  former  theory  challenges  present 
concepts,  emphasis  upon  it  may  prove  more  stimulating  than  the  mere  statement  of 
the  problem.  .Actually  however  the  results  of  the  Pecos  study  should  be  considered  as 
formulating  problems  relating  to  the  ceramic  development  of  the  Rio  Grande  area 
and  its  historical  and  sociological  implications  which  cannot  finally  be  answ'ered  by 
the  study  of  this  one  site  alone.  I'hese  questions  may  briedy  be  outlined; 

1 . .Are  conditions  found  at  Pecos  representative  of  the  entire  Upper  Rio  Grande 
area.^  Is  there  in  all  sites  a large  proportion  of  pottery  containing  material  not  found 
in  the  immediate  environment,  or  are  there  villages  or  groups  of  villat^es  where  the 
bulk  of  pottery  is  made  from  clay  and  temper  of  local  origin,  with  other  settlements 
of  contemporaneous  occupation  having  a variety  of  subtypes  marked  by  material 
from  distant  deposits.^  Such  a situation  would  be  expected  had  there  been  centers  of 
pottery  making  with  outlying  dependent  villages  w^here  the  art  was  neglected.  The 
fact  that  in  some  parts  of  the  area  a single  class  of  tempering  material  varies  even 
within  short  distances,  greatly  increases  the  possibility  of  ascertaining  the  actual 
extent  of  exchange  in  pottery  of  a single  type  among  people  of  neighboring  settle- 
ments. d he  Glaze  pottery  of  the  Galisteo  pueblos,  for  example,  seems  to  have  been 
entirely  rock  tempered,  vet  there  are  recognizable  differences  in  the  particular  var- 
iety of  igneous  rock  most  easily  accessible  to  certain  of  the  villages.  Petrographic  ex- 
amination of  a limited  number  of  sherds  from  the  surface  has  showm  many  variations 
although  the  rock  in  any  given  sherd  is  of  uniform  character.  A study  of  carefully 
excavated  material  from  the  most  promising  sites  may  reveal  some  meaning  in  these 
variations. 

2.  Is  there  any  evidence  that  differences  in  technique  are  due  to  a mingling  of 
peoples;  in  other  words,  do  subtypes  represent  the  work  of  a foreign  element  resident 
in  the  village?  Such  a condition  might  be  shown  by  the  segregation  of  a subtype  in 
some  one  section  of  a site,  if  remaining  sections  were  contemporaneously  occupied. 
This  possibility  should  be  considered  in  studying  the  association  of  untempered  and 
tuff-tempered  Blue-grav  Black-on-white  in  vallev  sites  of  the  Rio  Grande.  Ordinarily 
the  people  of  a village  would  not  be  expected  to  use  simultaneously  different  tech- 
niques to  produce  the  same  style  of  pottery.  Were  the  people  of  the  Pajarito  Plateau 
possibly  the  first  to  use  tuff  temper  and  did  clans  from  this  area  join  the  v^alley 
people,  thus  introducing  the  practice,  or  persisting  in  it,  without  adecting  local 
custom?  Both  chronological  and  geographic  distributions  of  the  tuff-tempered  and 
untempered  Blue-gray  subtypes  will  have  to  be  traced  in  detail. 

The  possibility  of  the  amalgamation  of  peoples  who  continued  to  follow  distinct 
ceramic  techniques  is  also  suggested  bv  the  occurrence  in  some  sites  of  Biscuit  and 
Glaze  in  nearly  equal  percentages.  This  problem  was  defined  by  Dr.  Kidder  a num- 
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her  of  years  ago.'  The  style  ot  these  two  wares  as  well  as  the  technique  is  radically 
different  and  not  only  must  origins  have  been  distinct,  but  there  are  lew  if  any  evi- 
dences of  inriuence  of  one  upon  the  other.  Is  each  made  from  clay  and  temper  ob- 
tainable in  the  vicinity  of  the  sites  where  both  occur.^  If  so,  or  if  one  was  made  from 
foreign  material  at  the  start,  with  subsequent  change  to  local  sources,  then  there  can 
he  little  doubt  of  manufacture  at  the  site.  But  if  the  materials  of  one  are  from  a dis- 
tant deposit,  the  question  still  remains  whether  the  pottery  was  obtained  in  trade  by 
a homogeneous  people  or  whether  a distant  source  of  supply  was  being  used,  possibly 
by  members  of  a group  which  had  migrated  from  that  region.  Only  the  discovery  of 
potters  caches  in  excavation  will  prove  importation  of  material.  Although  a mixed 
as  well  as  a homogeneous  people  might  use  material  from  either  a near  or  a distant 
source,  petrographic  analysis  gives  promise  at  least  of  showing  whether  trade  must 
be  considered  as  an  explanation  of  this  situation.  It  is  not  certain  that  theproblemof 
whether  a distinct  pottery  type  is  due  to  infusion  of  a new  stock,  or  whether  it  is  the 
result  of  slavish  copying  of  an  introduced  technique  and  style  can  ever  be  subject  to 
proof.  But  systematic  study  may  at  least  suggest  probabilities,  or  even  some  means 
of  investigation  not  now  recognized. 

q.  Is  there  a marked  increase  in  the  variety  of  ceramic  materials  in  sites  be- 
longing to  transitional  periods,  as  compared  with  that  in  sites  occupied  when  styles 
had  become  standardized?  Are  variations  in  technique  discernable  which  may  be  at- 
tributed to  foreign  influences,  or  to  stages  of  experimentation  accompanying  the 
introduction  or  development  of  new  styles?  Is,  for  example,  early  Blue-gray  more 
variable  than  the  fully  developed  type,  or  than  specialized  Crackle?  Does  Glaze  •! 
contain  a greater  variety  of  tempers  than  (ilaze  III  or  I\"?  Such  in  general  is  the 
case  at  Pecos,  but  these  potters,  as  compared  with  those  of  centrally  located  villages, 
may  have  been  less  independent,  more  prone  to  adopt  than  to  adapt. 

4.  .Are  there  indications  of  changes  in  trade  relations  during  the  occupation  of 
the  Rio  (irande  area?  Does  the  abrupt  appearance  and  short  duration  of  the  subtype 
of  Blue-gray  tempered  with  coarse  pumiceous  tuff  in  Pecos  I'est  XXI  mark  a change 
in  contacts,  or  simply  a limited  period  of  production  for  this  subtvpe?  Its  distribu- 
tion and  chronological  relations  should  throw  some  light  on  the  question.  Is  the  re- 
placement at  Pecos  of  culinary  ware  tempered  with  Pajaritan  sand  by  culinary  made 
from  primary  clay  due  to  shifting  trade  relations,  or  was  there  a change  in  technique 
throughout  the  region? 

5.  What  is  the  technological  history  of  the  principal  wares  of  the  Upper  Rio 
Grande  area?  Some  problems  have  already  been  suggested  in  the  discussion  of  the 
technological  data.  Interest  naturally  centers  about  the  origin  of  types,  though  local 
modifications  and  developments  may  be  equally  important  historically.  The  changes 
which  accompanied  the  development  of  Blue-gray  have  still  to  be  traced.  The 
painted  ware  which  preceded  this  type  resembles  Chaco  Pueblo  II  stylistically,  it  is 
sherd  termpered  and  decorated  with  mineral  pigment.-  Organic  pigment  may  have 
been  directly  or  indirectiv  introduced  from  the  San  fuan  area,  but  a San  Juan  proto- 

' 1915,  pp.  459-460. 

- Note  by  .A.\  .K.:  I his  is  perhaps  .Mera’s  Kwahe’e  Black-on-white  ( 1935,  pp.  5-6). 
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type  for  the  tuh-tempered  and  untempered  paste  f)f  Blue-gray  is  not  known,  and 
these  characteristics  would  seem  to  be  strictly  local  developments  due  to  the  peculiar 
materials  afforded  by  this  particular  region.  Was  organic  paint  first  used  on  a paste 
essentially  that  of  the  Chaco-like  type,  or  did  changes  in  paste  accompany  introduc- 
tion of  the  new  pigment  ? 

Specialized  Crackle  resembles  Mesa  Verde  Hlack-on-white  technologically  as 
well  as  stylistically.  It  reintroduced  the  practice  of  using  sherd  temper,  and  its  clay 
is  more  closely  related  to  the  Mesa  Verde  clay  than  is  that  which  was  generally  used 
for  Blue-gray  type.  Was  this  class  of  clay  first  used  by  the  potters  who  introduced 
Crackle  or  has  its  earlier  use  been  overlooked,  because  it  is  disguised  by  different 
firing.^  In  other  words,  was  the  selection  of  a particular  kind  of  clay  an  important 
feature  of  the  ceramic  tradition  brought  in  with  Crackle  ware?  Did  the  style  and 
general  technique  of  Crackle  spread  beyond  the  range  of  these  clays,  resulting  in 
pottery  having  the  appearance  of  poorly  made  Crackle?  .And  if  so,  was  it  limited  to  a 
late  stage  when  standards  were  weakening? 

I'he  relation  of  Biscuitoid  and  Biscuit  presents  an  interesting  problem  in  which 
the  detailed  study  of  clay  should  yield  important  information.  Did  experimentation 
with  Biscuit  clay  precede  the  development  of  the  Biscuit  style?  Were  common  sedi- 
mentary clays  readily  accessible  to  the  pueblos  where  Biscuit  was  made? 

(daze  ware  offers  one  of  the  best  defined  fields  for  studying  the  introduction  and 
development  of  a specific  technique.  The  possible  effect  of  contact  with  Little  Colo- 
rado people,  who  made  the  discovery  first,  has  been  discussed  in  the  section  on 
(daze.  Sites  in  the  vicinity  of  .Albuquerque  in  the  direct  line  of  trade  with  the  Little 
Colorado  settlements,  and  which  clearly  show  the  inffuence  of  that  region,  should 
yield  significant  data. 

M any  of  the  above  questions  may  appear  to  the  general  archaeologist  to  involve 
more  time  and  more  minute  study  than  they  are  worth.  But  broader  problems  of  the 
origin  and  development  of  pottery  types,  of  the  degree  of  specialization  among  pot- 
tery making  people  and  of  their  interrelations,  cannot  satisfactorily  be  answered 
without  exact  and  systematic  studies,  not  only  of  technological  features,  but  likewise 
of  design,  form,  and  workmanship.  The  Upper  Rio  Grande  area  is  a very  promising 
held  for  detailed  research  as  to  sources  of  ceramic  materials  and  their  historical  sig- 
nihcance  because  of  the  fact  that  rhyolite  tuff,  hne  grained  and  prophyritic  rocks  of 
intermediate  composition,  and  basalt  were  all  important  tempering  materials;  and 
because  the  distribution  of  each,  which  has  some  correspondence  with  centers  of 
population,  is  well  known,  and  varieties  in  each  formation  dehne  even  more  re- 
stricted areas.  The  problem  is  not  a simple  one,  as  factors  of  trade,  migration,  slavish 
imitation  of  introduced  techniques,  and  independent  experimentation  were  proba- 
bly all  operative  at  one  time  or  another.  .And  further  to  baffle  the  investigator  search- 
ing for  readily  classihable  types  are  technological  accidents  and  the  results  of  indi- 
vidual caprice.  The  archaeological  questions  here  suggested  cannot  be  answered  by 
study  of  material  gathered  bv  surface  sherd  surveys.  Fully  reliable  results  must  de- 
pend upon  systematic  technological  examination  of  stratigraphic  material  from  key 
sites.  The  research  must  inevitably  be  long  and  arduous.  Nevertheless,  as  properly 
documented  specimens  become  available  and  are  studied,  fundamental  data  will 
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accrue  as  to  the  occurrence  of  subtypes  containing  ingredients,  the  sources  of  which 
are  traceable.  And  each  bit  of  conscientious,  accurate  work,  carried  out  with  clear 
recognition  ol  ultimate  aims,  will  not  only  contribute  to  the  final  solution  of  our 
problems,  but  will  reveal  new  methods  of  approach  and  new  aspects  of  the  whole 
historical  picture. 

It  may  reasonably  be  asked  at  this  point  which  of  the  methods  of  analysis  em- 
ployed have  been  most  fruitful  of  results;  which,  if  any,  have  not  justified  the  time 
they  required.  Petrographic  examination  is  beyond  question  indispensable  for  the 
identification  of  temper  and  clay,  for  quantitative  determination  of  texture,  and 
for  recovery  of  the  mineralogical  record  of  firing  temperature.  The  most  important 
data  in  the  present  investigation  have  been  derived  from  the  study  of  tempering  ma- 
terial. The  entire  question  of  trade  in  pottery,  undoubtedly  the  most  significant 
result  of  the  work,  hinges  on  such  identifications,  which  can  be  made  only  with  the 
petrographic  microscope.  The  possible  value  of  the  analysis  of  matte  pigments  is  not 
well  illustrated  by  the  results  from  Pecos,  since  they  are  there  limited  to  plant  ex- 
tracts and  ferruginous  clays.  But  the  questions  raised  in  the  study  of  glaze  paint  give 
some  hint  of  the  evidence  which  may  be  preserved  by  decorative  mediums  and  of  the 
importance  of  quantitative  chemical  analysis  and  synthetic  tests.  Distinctive  pig- 
ments as  well  as  clays  or  tempers  may  be  traceable  to  their  source  and  contacts  thus 
revealed  by  exact  identification.  Clays  have  most  satisfactorily  been  defined  by  their 
firing  behavior  as  well  as,  in  some  instances,  by  optical  properties.  The  color,  hard- 
ness, and  porosity  of  the  paste,  when  refired  under  controlled  conditions,  proved  to 
be  valuable  criteria,  and  furnished  bases  for  comparison,  when  due  correction  was 
made  for  the  kind  and  amount  of  temper.  Thus,  for  the  majority  of  pastes  red-burn- 
ing clays  were  used,  but  certain  buff-burning  ones  haye  also  been  recognized.  These 
are  found  only  in  types  which,  judged  by  character  of  temper  and  stylistic  features, 
center  in  the  Galisteo  basin;  and  this  particular  kind  of  clay  occurs  in  that  region, 
but  has  not  been  discovered  in  other  parts  of  the  area.  The  red-burning  clays  differ 
in  refractoriness,  and  the  relatively  non-refractorv  ones  are  consistently  tempered 
with  sand  or  sandstone  identical  with  those  which  are  abundant  in  the  vicinity  of 
Pecos.  Low  refractive  index  distinguished  Biscuit  clay  and  the  slip  of  Modern 
Painted  ware,  thus  providing  clues  to  their  origin. 

The  physical  properties  of  the  wares  reflect  methods  of  manufacture  rather  than 
provenience  of  specimens.  For  this  reason  their  study  yields  less  definite  archaeo- 
logical information  than  does  the  identification  of  ingredients.  Minor  differences  in 
the  wares  are  shown,  but  usually  the  variation  and  overlapping  between  types  is  so 
great  that  no  single  property  can  be  considered  a reliable  criterion  for  classification. 
This  is  to  be  expected,  since  the  physical  properties  are  directly  affected  by  lack  of 
standardization  in  the  potter’s  methods,  her  impure  materials,  her  guesswork  mix- 
ing, and  uncertain  firing.  For  purposes  of  general  classification  color  and  texture  are 
most  useful.  .Although  the  same  color  is  often  found  in  many  types,  certain  colors 
may  be  distinctive.  Color  also  gives  some  idea  of  the  character  of  the  firing  atmos- 
phere. Transverse  breaking  strength  has,  in  the  present  study,  shown  no  important 
differences  between  types.  Hardness  and  porosity  exhibit  very  marked  overlapping 
of  types,  yet  a few  significant  differences  in  averages  have  been  found.  Greater  dif- 
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terences  might  be  expected  were  wares  ot  widelv  separated  areas  compared.  In  con- 
sidering the  significance  of  these  properties  it  should  be  remembered  that  they  mea- 
sure not  one  but  several  inevitably  variable  factors.  Although  not  definitive  in  them- 
selves, they  help  to  complete  our  picture  ot  methods  and  characteristics,  and  may  in 
some  fields  be  ot  more  value  than  at  Pecos. 

The  results  of  the  Pecos  study  substantiate  the  statement  previously  made 
that  ceramic  technology  is  not  primarily  a tool  tor  the  systematist,  but  rather  a 
means  ot  gaining  a better  understanding  ot  the  actual  meaning  ot  ceramic  properties 
and  so  extending  the  usefulness  of  pottery  in  the  interpretation  of  archaeological 
data.  Xo  important  changes  in  classification  have  been  suggested  by  the  technologi- 
cal examination  ot  Pecos  pottery,  although  quite  different  explanations  ot  origin 
and  relationships  ot  a number  ot  types  have  been  giyen,  and  new  aspects  of  the 
problem  have  emerged.  The  fact  that  the  original  classification  still  stands,  illus- 
trates the  validity  of  form  and  design  as  criteria,  and  indicates  that  only  the  more 
obvious  technical  features  are  essential  in  primary  classification,  features  which  can 
safely  be  recognized  by  the  general  archaeologist,  even  though  he  is  often  at  a loss  to 
describe  and  explain  them.  The  specific  contribution  ot  technology  to  classification 
is  therefore  the  rendering  comparable  of  all  data  by  the  standardization  of  methods 
ot  identification  and  description.  This,  together  with  the  explanation  of  characteris- 
tics, will  furnish  a means  for  correct  assignment  of  the  large  number  of  borderline 
and  doubtful  specimens  which  in  so  many  fields  are  a source  of  confusion  and  misun- 
derstanding. 1 he  study  ot  Pecos  Black-on-white  types  illustrates  this  possibility. 
Distinct  types  were  recognized  by  Dr.  Kidder  and  Mr.  Amsden,  but  a large  propor- 
tion of  seemingly  unclassifiable  specimens  prevented  satisfactory  grouping  of  all  the 
material.  Once  it  was  found  that  these  types  could  be  diflerentiated  by  materials,  the 
origin  and  relationship  ot  doubtful  pieces  became  clear.  The  introduction  of  tech- 
nological methods  should  not,  consequently,  result  in  startlingly  new  classifications, 
but  rather  make  possible  the  consistent  and  satisfactory  use  of  features  now  only 
imperfectly  recognized  and  understood. 

Ceramic  technology  is  a highly  specialized  branch  of  archaeological  research, 
requiring  training  for  which  the  majority  of  archaeologists  cannot  spare  the  time. 
But  technological  results  need  not  for  this  reason  be  accepted  without  criticism. 
Even  the  untrained  reader  can  evaluate  results  upon  the  basis  of  exactness  of  des- 
cription and  the  quantity  of  material  examined.  It  is  not  necessary  to  know  how  to 
determine  the  optic  sign  of  a mineral  in  order  to  estimate  the  relative  value  of  a spe- 
cific and  detailed  mineralogical  description,  as  compared  with  a vague  and  general- 
ized one;  or  to  realize  that  the  information  gained  from  the  analysis  of  a hundred 
thin  sections  is  of  greater  significance  than  that  derived  from  the  examination  in  re- 
fractive liquids  of  powdered  samples  from  a few  sherds.  In  all  future  publication  of 
technological  data  it  is  therefore  of  the  greatest  importance  that  specific  statement 
be  made  regarding  the  methods  employed  and  the  amount  of  material  used.  It  is 
alsa  to  be  hoped  that  as  the  value  of  technology  is  recognized,  more  than  one  labor- 
atory will  be  established,  so  that  even  the  most  recondite  aspects  of  the  work  may  be 
subject  to  independent  criticism  and  check. 
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The  study  of  pottery  oTers  an  exceptional  opportunity  tor  the  archaeologist  to 
adopt  certain  procedures  ot  the  physical  sciences.  The  accuracy  and  certainty  ot  re- 
sults obtained  from  such  methods  are  in  themselves  a source  ot  satistaction.  Hut  no 
less  important  is  the  attitude  of  mind  developed  by  the  habit  ot  experimentation  and 
the  use  of  exact  and  delicate  instruments.  .Archaeology  is  subject  to  much  tutile  con- 
troversy arising  trom  reliance  upon  personal  judgment  and  the  tendency  to  elaborate 
unverified  theories.  .Ascertained  tacts  are  otten  insufficient  to  supply  the  detail  which 
we  desire  in  our  story  ot  culture  history,  and  so  imagination  tentatively  fills  the  gaps. 
Kxplanations  which  at  first  are  recognized  as  purely  speculative  come  in  time  through 
repetition  and  tamiliarity  to  be  taken  tar  more  seriously  than  their  toundation  justi- 
fies. But  whenever  an  experimental  approach  becomes  possible  hvpotheses  are  im- 
personally submitted  to  searching  test,  uncompromising  thoroughness  and  veracity 
are  demanded,  and  independent  and  unbiased  attitudes  are  stimulated.  These  lead 
eventually  to  friendly  cooperation  in  the  final  interpretation  of  results.  In  acknow- 
ledging our  debt  to  the  scientist  therefore  we  cannot  fail  to  realize  that  his  philosophy 
and  ideals  are  among  his  richest  contributions;  anci  it  is  to  be  hoped  that,  as  we  bor- 
row methods,  we  may  become  imbued  in  some  measure  with  the  spirit  which  these 
methods  have  developed. 


FART  THRKE 


I)  I S C U S S 1 O N 

by  A.  Kidder 

“Notes  and  Hueries,”  with  emphasis  on  the  queries,  should  perhaps  have  head- 
ed the  present  section.  “Conclusions”  certainly  would  not  do.  For  although  both 
Miss  Shepard  and  I have  naturally  given  anxious  thought  to  the  broader  techno- 
logical, artistic,  and  historical  implications  ot  our  materials,  we  have  found  our- 
selves faced  at  every  turn  by  questions  which  we  were  unable  fully  to  answer  be- 
cause we  did  not  have  sufficient  knowledge  of  the  pottery  of  other  towns  or  of  other 
areas.  Lack  of  comparative  data  has  also  made  it  impossible  to  settle  many  purely 
local  points,  the  exact  relationship,  for  example,  of  one  (daze  type  to  another,  or  the 
origin  and  development  of  a particular  vessel  form.  Hut  certain  problems  can  at 
least  be  formulated. 

d o begin  at  the  very  beginning,  we  may  state  that  Fecos  pottery  is  a member  of 
the  .Anasazi  ceramic  family.  In  “.Anasazi”  the  reader  encounters  a term  new  to 
Southwestern  archaeological  parlance,  but  one  rendered  necessary,  it  seems  to  me, 
by  recent  developments. 

W hen  we  knew  less  than  we  now  do  of  the  prehistory  of  the  Southwest,  it  was' 
thought  that  the  remains  of  the  entire  area  from  eastern  New  Mexico  to  California, 
and  from  northern  I tah  to  Chihuahua  and  Sonora  formed  part  of  a single  great 
development,  which  was  called  “ Fuebloan  ” or,  even  more  loosely,  “ Southwestern.  ” 
IKit  new  researches  and  critical  reexamination  of  material  already  in  our  possession 
have  shown  that  the  southwestern  part  of  the  region  was  occupied  by  a culture 
which  differed  in  many  important  respects  from  that  of  the  north  and  east.  These 
differences  were  dimly  perceived  by  me  in  1924,  while  studying  the  radically  un- 
Fueblo  Red-on-buff  pottery  of  the  Middle  (lila.^  They  were  hrst  clearly  stated  by 
Kroeber  in  192H,  when  he  segregated  the  desert  culture  of  southern  .Arizona  under 
the  term  “ (iila-Sonoran.  I’he  ancient  manifestations  of  this  culture  have  of  late 
years  been  investigated  and  described  by  Schmidt,  Woodward,  and  the  Gladwins;  it 
is  now  generally  called  “Hohokam.”-^  .A  blanket  designation,  such  as  “South- 
western,” is  thus  no  longer  properly  applicable  to  the  antiquities  of  the  whole  area. 
How,  then,  should  we  refer  to  the  non-Hohokam  ? “ Fueblo”  of  course  comes  first  to 
mind,  but  what  to  do  about  the  Basket  Maker? 

.Although  Basket  Maker  preceded  true  Fueblo,  and  although  it  has,  for  better 
or  worse,  been  distinguished  sharply  from  Fueblo  in  archaeological  literature,  it  was 

' Kidder,  1924,  p.  i i 2.  Kroeber,  192H,  p.  379. 

•*  See  Schmidt,  1927,  1928;  Sauer  and  Brand,  1930;  Hawlev,  1930;  Woodward,  1931-  Particularly 
important  are  the  various  papers  on  the  archaeology  ot  southern  .Arizona  by  W.  and  H.  S.  tiladwin  in 
the  Medallion  series. 
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nevertheless  an  integral  part  of  the  whole  northern  and  eastern  development.  A 
single  comprehensive  term  would  accordingly  appear  to  be  desirable.  One  could  use 
“ I^asket  Maker-Pueblo.”  This,  however,  is  unwieldy.  It  might  also  cause  confusion 
if  one  wished  to  speak  of  either  of  these  two  sequent  elements  of  the  complex  sep- 
arately. The  word  .Anasazi  is  therefore  proposed.  It  has  the  same  meaning  (Old 
People)  in  Xaxajo  that  Hohokam  bears  in  Pima.  It  would  apply  to  the  Basket 
■Maker  and  to  those  I^ueblo  groups  which  can  be  shown  to  have  deriv^ed  the  basic 
framework  of  their  material  culture  from  the  Basket  Maker. 

We  may  now  return  to  our  original  statement  that  the  pottery  of  Pecos  forms 
part  of  the  .Anasazi  ceramic  family.  But  this  immediately  brings  us  to  grips  with  a 
second  problem  of  definition.  What  is  .Anasazi  pottery?  What  criteria  can  be  used  to 
set  it  apart  from  other  families? 

There  is  never  the  slightest  difficulty  in  telling  an  Anasazi  pot,  ancient  or 
recent,  good  or  bad,  from  a Hohokam  vessel  or  one  from  the  Mounds  or  Middle 
.America;  but  it  is  hard  to  say  just  how  one  does  it.  ATt  the  attempt  must  be  made: 
first,  as  a step  toward  more  accurate  classification;  second,  to  permit  segregation  of 
those  basic  ceramic  traits  which  will  become  of  greater  and  greater  significance  when 
we  reach  the  stage,  as  some  day  we  must,  of  considering  the  broader  aspects  of  Xew 
World  ceramic  history. 

.Anasazi  pottery  was  made  by  coiling.  This  serves  to  distinguish  it  from  Ho- 
hokam ware,  which  was  produced  by  the  paddle-and-anvil  method,  but  not,  ap- 
parentlv,  from  all  pottery  of  eastern  Lffiited  States,  nor  from  that  of  Mexico.  From 
the  Mexican  and  Eastern  categories  (we  are  not  yet  in  position  to  say  whether  or 
not  they  also  should  be  subdiyided  into  groups  comparable  to  the  Hohokam  and 
Anasazi)  .Anasazi  differs  in  several  important  particulars:  great  simplicity  of  vessel 
shape;  formal,  balanced,  geometric,  painted  decoration;  use,  during  the  middle 
periods,  of  corrugation  as  a decorative  device;  lack  of  paddled,  stamped,  scored, 
incised,  modelled,  or  applied  plastic  ornament;  sharp  distinction  between  culinary 
and  non-culinarv  vessels. 

In  the  matter  of  vessel  shape,  .Anasazi  pottery  is  notably  conservative  and,  in 
this  particular,  markedly  different  from  that  of  eastern  United  States  and  of  Mexico. 
In  the  earliest  times,  to  be  sure,  a areat  variety  of  containers  was  produced,  many  of 
eccentric  or  at  least  unstandardized  forms.  This  is  true  of  the  first  wares,  those  of 
.Modified  Basket  Maker;  to  a less  extent  of  Dev’elopment.tl  Pueblo.  * By  the  end  of  the 
latter  pieriod  the  shapes  were  reduced  to  bowls,  pitchers,  ladles  and  two  forms  of  jar: 
one  (generallv  called  the  olla)  of  fine  ware  and  relatively  narrow  mouthed,  for  water; 
the  other,  of  coarser  ware  and  with  large  orifice,  for  cooking.  There  were  turned  out, 
of  course,  at  certain  times  and  in  certain  regions,  other  sorts  of  containers:  seed-jars, 
mugs,  canteens,  etc.  But  these  were  seldom  numerous  and  many  of  them  had  very 
restricted  distributions,  both  chronologically  and  geographically.  The  bowl,  the 
olla,  and  the  cookina;  jar  were,  indeed,  the  only  universally  used  vessels,  d'hese 
forms  were  standard.  They  were  also  extremely  simple.  The  bowl  always  tended  to 
be  sub-hemispherical,  with  plain  or  only  slightly  modified  rim;  the  olla  was,  as  a 


' Roberts,  1930,  p.  83. 
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rule,  approximately  spherical;  the  culinary  jar  more  or  less  egg-shaped.  Handles, 
always  sparingly  employed,  became  rarer  and  rarer  in  the  later  periods;  legs  were 
almost,  if  not  entirely,  absent;  round  bottoms  were  the  rule,  although  in  some  early 
forms,  and  quite  generally  in  Historic  Pueblo  ollas,  the  recurved  base  was  in  favor. 
Kfhgy  vases  were  extremely  rare. 

Decoration  was  in  dark  pigments  on  lighter  backgrounds,  usually  slips,  or  at 
least  carefully  prepared  surfaces.  The  practically  universal  two-color  treatments  of 
early  days  only  fully  gave  way  to  polychromy  in  the  Regressive  Pueblo  period. 
Briefly  to  characterize  so  rich  an  art  as  .Anasazi  painted  design  is  difficult,  but  one 
may  say  that  it  was  overwhelmingly  geometric  and  mostly  rectilinear;  that  its 
fundamental  syntax  consisted  of  the  laying  off  of  horizontal  encircling  fields,  which 
were  then  either  subdivided  for  intensive  embellishment  or  filled  with  repeating 
figures,  the  figures  themselves  being  preponderatingly  triangular  or  stepped,  and 
tending  to  opposed  or  interlocking  arrangements.  Formality,  strict  balance,  and  the 
simplest  sorts  of  alternating  rhythms  were  typical;  as  was  a remarkably  close  ad- 
herence to  current  canons,  calling  for  the  use  in  any  given  group  of  an  extraordin- 
arily limited  number  of  minor  decorative  devices,  but  the  production,  from  that 
small  stock,  of  an  endless  variety  of  superficially  very  similar,  though  almost  never 
exactlv  duplicating,  patterns.  Such  few  naturalistic  forms  as  appeared  were  highly 
conventional  and  were,  as  a rule,  applied  to  vacant  areas,  rather  than  incorporated 
in  patterns. 

Surfaces  decorated  by  variations  of  finish,  such  as  paddling,  stamping,  scoring, 
or  incising  were  never  popular.  Even  polishing  was  seldom  attempted,  although 
careful,  often  meticulous,  smoothing  was  habitual.  The  retention,  on  the  exterior  of 
culinary  vessels,  of  the  structural  coils  and  the  embellishment  of  the  coil  by  repeti- 
tive pinchings  or  indentations  were  marked  features  of  the  late  Developmental 
I^ueblo  and  Great  Pueblo  periods.  The  corrugated  style,  extremely  rare  in  other 
parts  of  the  world,  and  nowhere  so  highly  specialized  as  in  .Anasazi  pottery,  pre- 
sumably prevented  the  development  of  the  surface  treatments  seen  elsewhere,  and, 
together  with  the  emphasis  placed  on  painted  design,  may  perhaps  also  have  checked 
the  rise  of  plastic  ornament,  the  result  being  the  evidently  strong  predilection  of  all 
•Anasazi  potters  for  symmetrically  rounded  vessels. 

•A  sharp  distinction  between  culinary  and  non-culinary  containers  is  charac- 
teristic of  .Anasazi  pottery.  Pastes  and  vessel  shapes  were  normally  different;  decora- 
tive methods  were  not  mixed,  slips  and  paints  having  been  restricted  to  non-culinary 
forms,  corrugation,  with  very  rare  exceptions,  to  those  for  service  in  cooking.  I am 
not  sufficiently  well  acquainted  with  the  wares  of  eastern  United  States  and  of 
Mexico  to  know  whether  or  not  such  consistent  and  marked  differences  between  the 
two  sorts  of  vessels  existed  in  those  regions,  but  1 suspect  that  they  did  not. 

Fhe  .Anasazi  seldom  produced  really  large  pots.  In  this  particular  they  differed 
from  the  Hohokam,  who  made  great  numbers  of  capacious  containers,  both  decor- 
ated and  plain.  Hohokam  influence,  indeed,  may  perhaps  be  seen  in  the,  by  .Anasazi 
standards,  huge  corrugated  jars  of  which  fragments  are  found  in  Mimbres  ruins,  and 
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of  which  the  most  noteworthy  example  is  the  6o-galIon  vessel  found  by  Haury  in 
Canyon  Creekd 

I^'urther  comparative  study  ol  vessel  form  is  needed  to  enable  us  more  accur- 
ately to  define  Anasazi  pottery,  work  of  the  sort  begun  bv  \ aillant  in  “Some 
Resemblances  in  the  pottery  of  Central  and  North  America.”-  Technological  differ- 
ences should  likewise  be  looked  for.  Such  investigations,  supplemented  by  determin- 
ation of  the  age,  relative  to  Anasazi,  of  the  early  cultures  of  northern  Mexico  and  the 
Central  Mexican  Plateau,  of  the  Mississippi  \killey,  and  particularly  of  the  Ho- 
hokam  range  along  the  Gila  and  Salt  in  southern  .Arizona,  are  also  needed  for  solu- 
tion of  the  fundamental  problem  of  origins. 

d'o  the  interesting  and  important  subject  of  .Anasazi  ceramic  beu;inniniis  we  can 
do  no  more  than  allude  in  passing,  as  we  are  concerned,  in  the  present  paper,  pri- 
marily with  the  pottery  of  the  Pecos  \Alley,  a region  which  plaved  no  part  in  earlv 
developments. 

Anasazi  pottery  has  usually  been  considered  a peripheral  outgrowth  of  the 
■Mexican-Central  .American  complex.  The  gross  facts  of  distribution  support  such  a 
belief.  But  the  strong  individuality  of  Anasazi  wares,  and  failure  to  discover  any- 
where in  Mexico  types  recognizable  as  ancestral  or,  in  northern  Mexico,  anythint^ 
approaching  the  .Anasazi  in  antiquity,  has  led  some  observers  to  feel  that  the  trans- 
mission of  a bare  idea,  rather  than  direct  copying,  stimulated  the  making  of  clay 
containers  in  northern  .Arizona;-^  while  others  have  thought  that  pottery-making 
might  even  hav'e  been  invented  independently  in  that  region.  Morris,  indeed,  al- 
though acknowledging  the  inherent  improbability  of  local  origin,  placed  the  burden 
of  proof  squarely  upon  the  diffusionists  by  following  .Anasazi  wares  step  by  step 
back  to  apparent  prototypes  of  unfired  mud,  and  by  pointing  out  that  no  equally 
full  developmental  series  could  be  identified  elsewhere  in  the  New  World.'*  But 
investigations  of  the  past  decade  in  the  Gila-Salt  Basin  indicate  that  the  Hohokam 
possessed  good  pottery  at  a relatively  early  period,  and  in  the  winter  of  the 

excavations  of  Gila  Pueblo  at  Snaketown  brought  deposits  to  light  which  suggest 
that  the  first  Hohokam  wares  may  actually  antedate  anything  found  further  north. 

d’he  most  ancient  Hohokam  material  does  not,  it  is  true,  seem  to  resemble  the 
oldest  .Anasazi  closely  enough  to  be  accepted  as  a direct  prototype  of  the  latter. 
Nevertheless,  it  occurs  exactly  where  it  should  on  the  theory  of  an  upward  spread 
from  Mexico,  and,  by  shortening  the  gap  betw'een  north  and  south,  greatly  increases 
the  probability  of  original  diffusion  from  a .Middle  .American  nucleus. 

' Haurv,  1934,  pi.  I. XXI.  .Although  it  has  only  intiirect  bearing  on  ceramic  problems,  the  observa- 
tion may  here  be  made  that  evidence  of  contact  between  the  Hohokam  and  neighboring  .Anasazi  groups 
mav  perhaps  also  be  seen  in  textiles.  No  Hohokam  textiles  have,  it  is  true,  so  tar  been  discovered;  but 
the  finest  and  most  elaborate  examples  ot  .Southwestern  weaving  have  almost  all  emanated  from  the 
\ erde,  the  Tonto  Basin,  Canvon  Creek,  and  the  L'pper  Gila,  regions  closely  peripheral  to  the  Hohokam 
range  in  the  Gila  and  .Salt  Basins,  which  offers  the  most  favorable  environment  ot  the  whole  Southwest 
tor  the  growing  ot  cotton.  .Another  probable  indication  ot  Hohokam  leadership  in  the  textile  arts  is  that 
no  other  Southwestern  culture  produced  specially  moulded  (as  distinguished  from  perforated-potsherd) 
spindle-whorls. 

-A’aillant,  1932.  Kidder,  1924,  p.  121.  ^ .Morris,  192“,  p.  kjS. 
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Xo  matter  how  it  got  its  start,  the  subsequent  development  ol  Anasazi  pottery 
seems  to  have  been  largely  autochthonous.  From  its  first  appearance  in  Modified 
Basket  Maker  until  the  present  day  .Anasazi  ceramics  look  to  have  assimilated  very 
little  from  outside  sources.  It  is  of  course  important  that  this  hypothesis  be  checked 
by  comparative  research,  both  technological  and  artistic;  and  it  it  be  proved  true, 
attempt  must  be  made  to  determine  the  causes  ot  the  phenomenon.  Are  ceramic 
families,  among  the  less  advanced  cultures,  inherently  conservative.^  Or  were  the 
Anasazi  insulated,  in  one  way  or  another,  against  ceramic  infiltrations?  These  ques- 
tions are  of  great  significance  for  Southwestern  history,  tor  understanding  ot  Xew 
World  culture  growth,  and  tor  solution  ot  ev'en  broader  anthropological  problems. 

What  has  usually  been  considered  the  earliest  Anasazi  pottery  is  that  ot  the 
Modified  Basket  Maker  in  the  drainage  of  the  San  Juan.  And  it  has  been  thought 
that  in  the  San  Juan  country  there  also  developed  such  other  distinctive  elements  ot 
Anasazi  culture  as  coursed  stone  masonry,  the  clustered  pueblo  type  ot  dwelling,  and 
the  specialized  ceremonial  room  or  kiva.  But  here  again  more  evidence  is  needed,  tor 
what  mav  be  called  the  “San  Juan  hypothesis,”  under  which  all  Anasazi  (and  until 
very  recently  all  Southwestern)  culture  was  believed  to  have  spread  trom  that 
region,  was  formulated  by  such  persons  as  Morris,  Roberts,  and  myselt,  who  have 
done  most  ot  our  work  in  the  San  Juan  and  who,  tor  better  or  worse,  have  seen 
things  from  an  almost  exclusively  northern  viewpoint. 

I still  believe  in  the  San  Juan  origin  of  the  architectural  traits  just  mentioned, 
which  did  so  much  to  give  Anasazi  culture  its  distinctive  stamp.  And  1 have  thought 
that  the  equally  characteristic  early  Anasazi  ceramic  traits  ol  corrugation  and  black, 
decoration  on  white  backgrounds  were  also  part  and  parcel  ot  the  San  Juan  complex. 
But  if  Anasazi  pottery  owes  its  origin  to  that  ot  the  Hohokam  it  seems  odd  that  its 
centre  ot  later  dispersal  should  have  been  at  so  great  a distance  from  the  source  ot 
inspiration.  Indeed,  the  preponderating  importance  of  the  San  Juan  has  been 
brought  into  question  by  Mera’s  suggestion  of  the  possible  influence  upon  later 
developments  ot  an  early  Little  Colorado  ware  (Adamana  Brown) and  by  the 
Gladwins’  elevation  ot  the  Little  Colorado  to  equal  rank  with  the  San  Juan  in  their 
genealogical  chart  ot  Southwestern  pottery.- 

W hile  I continue  to  think  the  San  Juan  area  to  have  been  its  breeding  ground,  I 
realize  that  the  problem  ot  the  growth  and  diffusion  ot  Anasazi  culture  is  much  more 
complex  than  I supposed  when  I wrote  mv  “ Introduction  ” in  1924.  The  northern 
people  of  the  Modified  Basket  Maker  period  probablv  had  a hand  in  laying  both 
ceramic  and  architectural  toundations  tor  turther  development;  under  the  San  Juan 
hypothesis  they  were  almost  wholly  responsible  tor  moulding  Anasazi  culture;  and 
the  Chacoans,  who  were  the  first  to  gather  into  really  large  communities,  surely 
inaugurated  and  set  the  pace  tor  the  wide-spreading  achievements  ot  the  Great 
Pueblo  Period.  But  additional  research,  prosecuted  with  understanding  ot  all  issues 
involved,  is  greatly  needed.  Specifically,  the  time-relation  between  earliest  Hohokam 
and  earliest  Modified  Basket  Maker  should  be  determined.  This  will  be  no  easy  task, 
tor  although  Modified  Basket  Maker  sites  can  otten  be  dated  by  dendrochronology 

' Mera,  1934.  ^Gladwin,  \V.  and  H.  S.,  1934. 
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there  seems  little  likelihood  of  the  recovery  ot  tree-ring  material  from  Hohokam 
houses.  Cross-traded  objects  offer  the  brightest  hope.  The  pottery  of  each  group  is 
readily  identifiable;  and  the  Hohokam  possessed  various  artifacts  — three-quarter 
grooved  axes,  stone  palettes,  arrowheads  of  characteristic  form- -which  could  be 
recognized  if  found  in  the  excavation  of  Basket  Maker  or  Modified  Basket  Maker 
dwellings.  Close  comparative  studies  of  pottery  design  and  vessel  form  should  also 
be  made.  And  it  is  most  desirable  that  additional  tree-ring  dates  be  gathered  from 
early  ruins  in  the  Little  Colorado,  L pper  Gila,  and  Mimbres  districts  in  order  to 
learn  the  age  of  these  sites  relative  to  those  of  the  San  Juan.  Such  information  should 
permit  decision  as  to  whether  the  Black-on-white  and  Corrugated  complex  origin- 
ated among  the  Modified  Basket  Makers  of  the  north  (as  is  held  bv  proponents  of 
the  San  Juan  hypothesis),  or  whether  it  had  its  beginnings  further  south  in,  say,  the 
Puerco  of  the  M est,  the  streams  flowing  northward  from  the  Mogollon  rim,  or  some- 
where in  the  L pper  Gila  or  Mimbres  drainages. 

The  above  problem  is  of  the  greatest  importance,  for  the  ceramic  complex  just 
mentioned  spread  over  a vast  range  during  the  Developmental  Pueblo  period;  it 
gave  rise  to  the  various  specializations  of  the  Great  Pueblo  period,  which  in  turn 
fathered  the  wares  of  late  prehistoric  and  historic  times.  .And  correct  understanding 
of  the  growth,  dissemination,  and  interaction  of  the  multitudinous  groups,  phases, 
tvpes,  SLibtvpes,  and  varieties  into  which  modern  research  is  splitting  .Anasazi 
potterv  depends  verv  largelv  upon  location  of  the  point  and  time  of  the  complex’s 
origin. 

The  suggested  investigations  will  throw  light  on  .Anasazi  ceramic  beginnings, 
d'hey  must  be  supplemented  by  intensive  study  of  .Modified  Basket  Maker  pottery. 
.At  present  this  gives  an  impression  of  great  homogeneity,  but  it  can  hardly  be 
doubted  that  careful  work  will  reveal  geographical  and  chronological  differences, 
which  should  also  be  of  value  for  determining  whether  it  spread  from  the  San  Juan 
or  from  a more  southerly  nucleus. 

Modified  Basket  Maker  pottery,  as  has  just  been  said,  was  a relatively  uniform 
product.  In  what  seem  to  be  the  earliest  sites,  though  as  far  as  I know  this  has  not 
been  checked  stratigraphically,  plain  grav  ware  almost  overwhelmingly  preponder- 
ates over  Black-on-white.  The  latter,  indeed,  was  never  really  abundant,  nor,  ap- 
parently, did  it  carry  a slip.^  This  ceramic  linkage  covered  a large  area,  including 
most  of  the  San  Juan  drainage,  with  extensions  into  the  Little  Colorado  and  the 
upper  eastern  tributaries  of  the  Rio  Grande.  The  date  of  its  origin  is  unknown,  but 
it  had  passed  out  of  existence  by  844  .A.D.  in  the  drainage  of  the  Puerco  of  the  West, 
where,  at  the  .Allantown  ruin,  the  Developmental  Pueblo  period  had  already  opened. - 

In  early  Developmental  Pueblo  (old  Pueblo  1)  potterv  tw'o  divisions  have  been 
noted,  an  eastern  and  a western.-'^  Their  exact  ranges  remain  to  be  worked  out,  nor 
have  their  points  of  origin  been  located.  .And  this  again  is  important,  for  they  gave 

’ Roberts,  19-9,  p.  1 10. 

- Miller,  1934,  103<-  Dates  which  have  been  secured  from  a number  ot  Modified  Basket  Maker 
sites  in  the  San  Juan  have  not  as  yet  been  released  by  Dr.  Douglass. 

•'*  Roberts,  1931,  p.  ib;. 
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rise  to  the  geographically  more  restricted  types  ol  late  Developmental  Pueblo  and  of 
the  Great  Period. 

d'he  eastern  and  western  groups  are  most  strongly  marked  by  differences  in  the 
decoration  of  Hlack-on-white  ware;  both,  however,  contain  service  pottery  upon 
which  is  the  beginning  of  corrugation. ^ 

To  sketch  the  further  career  of  .Anasazi  pottery  with  the  broadest  strokes,  one 
may  say  that  from  the  eastern  and  western  early  Developmental  Pueblo  groups 
there  emerged,  in  late  Developmental  l^ueblo,  a number  of  more  or  less  local  special- 
izations which  became  still  further  individualized  during  the  Great  Period,  d'he 
general  Black-on-white  and  Corrugated  linkage  maintained  itself  from  about  800  to 
about  1300  .A.D.  During  these  five  hundred  years  Black-on-white  and  Corrugated 
of  many  distinctive  tvpes,  but  all  obviously  of  the  same  great  family,  were  being 
made  over  a vast  territorv.  I'he  history  of  the  complex  has  still  to  be  written.  How 
rapidly  it  expanded  to  its  uttermost  limits  is  uncertain.  'Fhere  were  doubtless  spurts 
and  lags.  It  is  often  difficult  to  tell  whether  primitive  traits  observable  in  materials 
from  the  fringes  of  the  area  indicate  age  or  peripheral  unsophistication.  But  before 
1 ;;oo  the  complex  had  at  one  time  or  another  been  present  over  a range  stretching 
from  eastern  XTw  Mexico  to  XTvada,  and  from  Central  LTah  to  the  northern 
affluents  of  the  Salt  River  in  southern  Arizona.  In  New  Mexico  it  reached  the 
.M  exican  border. 

In  the  above  range  and  until  the  above  date  the  two  wares  had  preponderated. 
Corrugated  piottery  had  never  seriously  been  challenged;  Black-on-white,  however, 
was  constantlv  forced  to  compete  with  colored  tvpes.  The  struggle  must  have  been 
going  on  almost  from  the  beginning,  for  the  older  Red-on-buffs  of  the  Hohokam 
were  being  made  to  the  south,  and  a most  attractive  reddish-brown  ware  with 
darker  red  decorations  had  a strong,  but  apparently  abortive,  vogue  during  the 
early  Developmental  Pueblo  period  in  the  northwestern  tributaries  of  the  San  Juan.- 
b'urther  west,  in  the  Kayenta  countrv,  first  Red-on-black  and  later  polychrome 
styles  competed  strongly  with  Black-on-white  through  the  whole  span  of  the  local 
Pueblo  development.  .And  in  the  Tittle  Colorado,  Black-on-reds  were  produced  in 
limited  amounts  from  very  earlv  times,  later  gaining  strength  as  the  white  exterior 
embellishments  of  St.  Johns  Polychrome  bowls  added  to  their  attractiveness.  Glaze, 
too,  was  commencing  to  creep  in.  I'he  Black-on-whites,  however,  held  their  own 
until  about  p^oo.  During  the  succeeding  century  their  long  reign  came  to  an  end. 

\\  hat  brought  about  the  final  extinction  of  Black-on-white.^  It  may  perhaps  be 
explained  as  a response  to  that  apparentlv  inevitable  law  of  art  (and,  for  that  mat- 
ter, of  all  cultural  processes)  which  decrees  that  the  plain  shall  give  way  to  the  com- 

' It  must  he  remembered  that  the  theory  ot  the  origin  ol  corrugation  in  the  neck-bands  of  northern 
b.arly  Developmental  Pueblo  vessels  is  a corollary  ot  the  San  Juan  hypothesis.  It  is  possible,  ot  course, 
that  neck-bands  were  a peripheral  northern  phenomenon  and  that  the  cradle  of  corrugation  lay  turther 
south,  say  in  the  general  Ppper  Gila  region,  where,  in  later  times,  the  art  of  corrugation  reached  its 
greatest  heights. 

-This  pottery  will  be  described  in  forthcoming  reports  by  J.  O.  Brew  and  F,.  H.  Morris,  to  be 
published  by  the  Peabody  .Museum  of  Harvard  Pniversit\-  and  Carnegie  Institution  ot  Washington 
respectively. 
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plex,  simplicity  be  superseded  by  elaboration.  That  the  old  style  should  have  main- 
tained itself  for  a half-millenium  is  a striking  example  of  the  Anasazi’s  steady  resist- 
ance to  change;  a tendency  also  manifested  in  architecture  and,  judging  from  the 
extraordinary  persistence  of  the  kiva,  in  religious  and  social  practices;  a conserva- 
tism which  has  held  the  Pueblos  to  old  ways  of  life  through  three  hundred  years  of 
European  contact.  Probably  contributing,  however,  to  the  overthrow  of  Black-on- 
white  were  discoveries  of  new  clays,  new  firing  processes,  and  new  methods  of  com- 
pounding p>aints.  And  it  was  hastened,  apparently,  by  the  wholesale  abandonment 
of  territory  and  the  shifts  of  population  w'hich  took  place  at  the  end  of  the  Great 
Period.  The  two  phenomena  were  approximately  synchronous  and  must  surely  have 
been  in  some  way  connected. 

From  the  old  Black-on-white  root  there  spransj  up  a series  of  polychrome  shoots, 
d he  tendency  to  specialize,  which  was  operative  in  the  segregation  of  local  Black-on- 
white  styles,  continued  and  became  intensified,  giving  rise  to  the  even  more  strongly 
diversified  ceramic  categories  of  the  Regressive  Pueblo  period. 

In  the  upper  waters  of  the  Little  Colorado,  there  was  experimentation  with 
glaze  paints,  as  exemplified  bv  the  Pinedale,  Heshotauthla,  and  Four-mile  Poly- 
chrome types.  Matte  paint  Pinto  Polychrome  developed  and,  below'  the  Mogollon 
Kim,  Gila  and  Tonto  Polychromes.  Further  down  the  Little  Colorado  and  in  the 
Hopi  country  w'hat  seems  to  have  been  a crossing  of  Kayenta  and  St.  Johns  styles, 
plus  the  use  of  attractive  new  clays,  produced  first  Jeddito  Black-on-yellow  and 
later  Sikyatki  Polychrome.  M hat  proportion  of  Anasazi  ceramic  traits  entered  into 
the  Chihuahua  complex  is  not  as  yet  clear,  but  certain  it  is  that  while  the  above- 
mentioned  groups  were  springing  up  in  the  north,  a series  of  polychrome  types  was 
coming  into  being  below  the  border.  And  in  the  Upper  Rio  Grande  the  first  stepis, 
as  will  shortly  be  described,  were  being  taken  toward  development  of  the  Glazes. 

It  will  be  noted  that  not  until  the  final  sentence  of  the  foregoing  discussion 
has  the  Rio  Grande  been  mentioned.  I'his  neglect  of  the  area,  on  the  eastern  edge  of 
which  Pecos  is  situated,  and  in  which  we  are  therefore  primarily  interested,  is  due  to 
the  fact  that  the  Rio  Grande  seems  to  have  played  no  part  whatever  in  the  origin 
of  the  .Anasazi  ceramic  complex;  nor  did  it  ever,  save  possibly  in  early  historic  times, 
contribute  materially  to  cultures  in  the  west,  d'he  Rio  (frande  receiv'ed  but  apparent- 
ly gave  nothing  in  return.  In  fact,  during;  the  Modified  Basket  Maker  and  early 
Developmental  periods  the  only  part  of  the  region  to  be  occupied  bv  pottery  making 
people  was  the  northw'estern  fringe  adjacent  to  the  drainage  of  the  San  Juan.’  Some- 
what later,  however,  a wave  of  potterv  making  rolled  eastward,  crossed  the  Rio 
(irande,  and  extended  nearly  to  the  Texas  border. 

I speak  of  the  above  phenomenon  as  a w'ave  of  pottery  making,  rather  than  as  a 
spread  of  population,  because  it  is  not  known  whether  it  w'as  due  to  a migration  of 
Anasazi  groups  from  the  west,  to  assumption  of  Anasazi  culture  by  previously 
resident  non-agriculturalists,  or  to  a gradual  infiltration  from  the  Plains,  the  incom- 
ing pieople  becoming  increasingly  sedentarv  as  they  moved  westward.  The  latter 
hypothesis  should  be  given  serious  consideration  in  the  course  of  future  research.  It 

’ Mera,  193s,  Map  I. 
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is  reasonably  certain  that  in  later  times  the  Athabascans  invaded  the  Southwest 
from  that  direction.  They  did  not,  it  is  true,  take  on  Anasazi  ways  of  life,  but  had  the 
arrival  of  the  Spanish  not  shortly  supervened  and  provided  them  with  sheep  and 
horses,  thus  permitting  them  to  continue  as  nomads,  the  poverty  of  the  Southwest 
in  game  might  well  have  forced  farming  upon  them.  An  indication  of  an  earlier  west- 
ward movement  may  be  found  in  linguistics.  The  Tanoan  languages  are  believed  to 
be  allied  to  Kiowan.^  The  Kiowa  are  Plainsmen  who  can  hardly  be  thought  to  have 
strayed  eastward,  as  their  earliest  known  home  was  on  the  headwaters  of  the  Mis- 
souri, whence  they  were  pushed  southward  in  relatively  recent  times.  And  as  the 
d'anoan-speaking  Pueblos  occupy  the  eastern  fringe  of  the  Southwest,  it  might  be 
inferred,  should  their  language  indeed  prove  to  have  affinities  to  Kiowan,  that  they 
too  were  of  Plains  extraction.  There  is  still  another  hint  of  a westward  push  at  the 
time  when  the  Rio  Grande  was  becoming,  so  to  speak,  Puebloized.  I'he  Pueblo  kiva 
took  on  its  characteristic  form  in  the  San  Juan  drainage.  "Phis  is  bevond  doubt.  And 
throughout  the  San  Juan  it  was  evidently  a most  stringent  ceremonial  requirement 
that  the  kiva  ventilator  should  open  to  the  south.  One  would  therefore  suppose  that 
if  Pueblo  Indians  had  moved  into  the  Rio  (rrande  they  would  surely  have  continued 
to  follow  this  hallowed  practice.  But  the  ventilator  in  ancient  Rio  Grande  kivas  is 
normally  on  the  east.  .And  the  east  has  great  significance  in  Plains  ritual. 

It  may  never  be  possible  to  determine  how  and  whence  the  Rio  Grande  was 
populated.  Physical  anthropology  may  eventually  shed  light  on  the  problem.  It  is 
important  that  attempt  be  made  to  solve  it,  as  interpretation  of  observ^ed  ceramic 
developments  depends  upon  knowledge  of  whether  pottery  making  was  brought 
into  the  region  by  people  moving  eastward  from  the  old  .Anasazi  centre,  or  whether 
it  was  taken  over  by  resident  or  incoming  nomads  previously  unfamiliar  with  the  art. 

d'he  above  discussion  has  concerned  the  manner  of  the  introduction  of  pottery 
into  the  Rio  Grande.  X'o  matter  how  this  came  about,  the  ultimate  derivation  was 
certainly  from  a western  source  and  the  first  widely  diffused  wares  were  of  Develop- 
mental Pueblo  Black-on-white  and  Corrugated  types.  The  Black-on-whites  were  the 
Chaco  2 and  Kwahe’e  of  Mera,  who  believes  the  latter  to  have  been  a degeneration 
of  the  former.-  His  illustrations  of  typical  sherds,  however,  do  not  seem  to  me  to 
confirm  this  supposition.  His  Chaco  2 (pi.  1,  Mera,  1935)  is  unquestionably  allied 
to  the  early  type  which,  for  better  or  worse,  is  usuallv  called  Chaco. But  the 
Kwahe’e  pieces  which  he  figures  (pi.  Ill)  are  to  my  mind  not  at  all  Chacoan,  from 
the  point  of  view  of  decoration.  'Fhey  seem,  on  the  other  hand,  to  resemble  more 
closely  a generalized  Black-on-white  of  the  northern  San  Juan  which  will  be  de- 
scribed in  Morris’  forthcoming  monograph  on  the  archaeology  of  the  L>a  Plata.  My 
feeling  in  this  regard,  however,  should  not  be  given  serious  consideration,  for  the 

* Harrington,  1910;  1928,  p.  1 and  footnote.  Mera,  1935,  pis.  II,  III. 

^ Distinctlv  tor  the-  worse,  in  mv  opinion,  tor  it  is  representative  ot  a very  widespread  Develop- 
mental Pueblo  group  trom  which  the  true  Chaco  tvpes  later  sprang.  There  is  no  certainty  that  it 
originated  in  the  Chaco.  The  (iladwins,  indeed,  believe  it  to  be  of  Little  Colorado  (Puerco  ot  the  West), 
rather  than  San  Juan,  derivation  ( 1934,  fig.  4 and  chart).  He  that  as  it  may,  the  term  Chaco  should,  I 
think,  be  restricted  to  the  so-to-speak  urban  development  in  that  drainage,  which  inaugurated  the 
Great  Pueblo  Period,  and  which  exercised  potent  influence  upon  neighboring  regions. 
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types  involved  have  not  been  studied  technologically,  nor  have  thev'  been  subjected 
to  the  searching  decorative  analysis  which  is  essential  tor  reaching  sound  conclusions 
as  to  the  relationship  ot  ceramic  groups.  Mera  may  be  correct  in  assigning;  Chaco 
ancestry  to  Kwahe’e,  but  the  published  evidence  in  support  of  that  belief  is  inade- 
quate. His  reconstruction  ot  later  Black-on-white  developments  in  the  Rio  Grande 
mav  briefly  be  summarized. 

Kwahe’e  and  a Black-on-white  type  called  Gallina,  which  had  grown  up  in 
isolation  north  ot  the  Jemez  mountains,  jointly  gave  rise,  in  Mera’s  opinion,  to 
.Santa  Fe  Black-on-white. ^ The  latter  eventually  changed  into  Wivo  Black-on- 
white-  and  \^  iyo  into  the  Biscuit  wares.  .Another  offspring;  of  Santa  Fe  Black-on- 
white,  but  in  this  case  crossed  with  Mesa  \"erde  Black-on-white,  was  Galisteo  Black- 
on-white.'^ 

The  above  may  be  taken  as  a working  hypothesis.  It  must  be  carefully  checked, 
particularly  as  concerns  the  genetic  postulates.  For  this,  close  study  of  technological 
features,  decoration,  and  vessel  form  are  required;  and  much  excavation  in  key  sites. 
.A  good  start  has  been  made  by  Stallings  and  Stubbs  at  the  Pindi  ruin  near  the  village 
of  .Agua  Fria  on  Santa  Fe  Creek. 

In  the  Pecos  \'alley,  Chaco  2 and  Kwahe’e  are  rare,  perhaps  non-existent.  Xo 
sites  vielding  either  were  found  in  the  area  explored  by  Phillips  .Academy  in  the 
upper  drainage,  nor  bv  the  Laboratory  of  Anthropology’s  survey;  and  this  is  odd, 
because  these  tv^pes  occur  well  to  the  east  near  Watrous,  as  well  as  further  down  the 
Pecos  itself.^  But  .Miss  Shepard  has  recognized  a few  Chaco-like  sherds  from  early 
deposits  at  Forked  Lightning  (p.  461 ). 

Here  we  encounter  the  first  of  the  many  vexed  questions  with  which  we  shall 
have  to  deal  in  discussion  of  the  ceramic  history  of  the  Pecos  A’alley.  Like  most  of 
the  others,  its  solution  will  depend  upon  further  local  work,  but  to  an  even  greater 
extent  upon  investigation  of  relatively  much  less  well-known  regions  in  the  vhcinity. 

rhe  matter  may  be  restated.  \^  hy  do  the  supposedly  early  types,  Chaco  2 and 
Kwahe’e,  not  appear  in  our  area,  in  view  of  their  presence,  if  Mera  is  correct,  to  the 
east.^  It  is  possible  that  proximity  to  the  game-rich  mountains  may  have  thrown  the 
upper  valley  into  the  range  of  hunting  people  who  prevented  the  immigration  of 
agriculturalists  from  the  west,  forcing  them  to  detour,  so  to  speak,  by  way  of  the 
lower  vallev',  or  to  pass  through  the  mountains  in  the  vicinity  of  Taos  in  order  to 
reach  the  country  about  Las  \'egas  and  Watrous.  In  the  same  way  Plains  groups 
which  might  have  been  drifting  westward,  assuming  Pueblo  life  as  they  came,  could 
also  have  been  barred  from  the  region. 

But  it  is  not  certain  that  the  L’pper  Pecos  \’alley  was  actually  untenanted  by 
farmers  during  this  time.  Our  work  there  was  almost  wholly  confined  to  the  excava- 
tion of  a few  ruins,  and  a thorough  search  of  the  area  was  one  of  the  many  projected 
activities  that  were  given  up  when  Phillips  .Academy  withdrew  from  Southwestern 
research.  So  early  ruins  mav  actually  exist,  either  on  unexplored  mesa-tops,  or  still 
buried  under  later  remains  at  Forked  Lightning,  Rowe,  or  Pecos.  I'he  few  Chaco- 

* I'he  Pecos  Vallev  representative  ot  this  tvpe  is  the  .Amsclen-Shepard  Blue-gray. 

- .Ainsden-.Shepard  Biscuitoid.  •’*  .Amsden-.Shepard  Crackle.  ^ .Mera,  1935,  Map  I. 
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like  sherds  found  by  Miss  Shepard  in  the  lower  cuts  of  Test  D,  Forked  Lightning;, 
may  evidence  such  a settlement  there. 

Again,  the  eastern  Chaco  2-Kwahe’e  materials  noted  by  Mera  may  not  actually 
be  older  than  the  oldest  pottery  found  at  Forked  Lightning,  in  which  case  the  Chaco- 
like  sherds  of  that  site’s  deep  strata  might  haye  come  from  vessels  made  by  con- 
temporaneous easterners.  On  the  whole,  however,  I am  inclined  to  think  Mera 
correct  in  believing  that  there  were  early  settlements  to  the  east  and  northeast,  and 
that  if  the  Pecos  \'alley  was  indeed  untenanted  at  that  time,  its  lack  of  pottery- 
making inhabitants  is  to  be  attributed  to  the  presence  of  hostile  hunters. 

The  problem  is  clearly  formulated.  It  can  probably  be  settled  by  further  re- 
search. First  of  all,  the  ceramic  types  concerned  should  be  studied  intensively. 
Chaco  2 should  be  defined  and  its  technological  and  decorative  characters  compared 
with  those  of  similar  types  (themselves  as  yet  undefined)  from  the  supposed  place  of 
its  origin  in  the  Chaco  or  the  Little  Colorado.  Kwahe’e  must  undergo  the  same  speci- 
fic and  comparative  treatments.  .Also,  excavations  will  have  to  be  made  at  ruins 
near  Tecolote,  Watrous,  and  Springer  to  determine  the  stratigraphic  relationships  of 
Chaco  2 and  Kwahe’e,  and  of  both  to  Santa  Fe  Black-on-white.  Particularly  careful 
search  should  be  carried  on  for  briefly  inhabited  villages  containing  pure  representa- 
tions of  any  one  of  the  three  types.  This  is  most  important,  for  only  at  such  sites 
can  one  avoid  the  inevitable  mixing  which  takes  place  in  the  refuse  of  longer-lived 
communities.  More  excavation  should  be  done  at  Forked  Lightning,  Rowe,  Loma 
Lothrop,  Glorieta,  and  other  ruins  in  the  Pecos  \ alley,  with  special  emphasis  upon 
stratigraphy.  Finally,  there  is  need  of  studies  upon  house-architecture,  kivas,  and 
all  sorts  of  non-ceramic  artifacts. 

To  continue  discussion  of  ceramic  events  in  the  Pecos  \’alley.  The  P'orked 
Lightning  ruin  is  the  only  Black-on-white  site,  among  the  several  which  exist,  that 
has  been  more  than  scratched.  It  yielded  a very  large  collection  of  sherds.  Part  of 
this  collection,  mostly  the  stratigraphic  material,  has  been  studied  bv  Mr.  Amsden 
from  the  point  of  view  of  the  general  archaeologist;  and  by  Miss  Shepard,  who  con- 
centrated upon  the  technological  aspects  of  the  wares.  Their  results  are  remarkably, 
and  most  encouragingly,  in  agreement.  The  gist  of  their  findings  is  that  the  Black- 
on-white  pottery  of  Forked  Lightning  may  be  divided  into  two  general  categories: 
Blue-gray  and  Crackle,  the  former  preponderant  during  the  early  days  of  the  settle- 
ment, the  latter  coming  strongly  into  favor  toward  the  end  of  its  occupancy.  The 
local  and  regional  problems  raised  bv  these  types  have  been  treated  in  detail  by 
.Miss  Shepard.  The  most  striking  of  her  conclusions  is  that  a large  amount  of  the 
pottery  at  Forked  Lightning  was  imported;  and  although  the  question  of  trade  was 
considered  in  the  Introduction,  and  was  again,  and  more  fully,  scrutinized  by  Miss 
Shepard  in  her  several  interpretative  sections,  it  is  of  such  outstanding  importance 
that  it  seems  well  to  give  it  further  attention. 

To  begin  with,  there  can  be  no  question  that  certain  ingredients,  not  obtainable 
in  the  Pecos  \ alley,  were  used  in  the  manufacture  of  an  extraordinarily  great  pro- 
portion of  the  vessels  that  saw  service  at  Forked  Lightning  and  Pecos.  Miss  Shepard 
believes  that  these  vessels  were  made  in  the  regions  producing  the  non-local  ma- 
terials, and  her  reasoning  seems  to  me  sound.  F.v^ery  effort,  however,  should  be  made 
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to  settle  the  matter  beyond  doubt.  Conclusive  proof  will  perhaps  never  accrue.  But, 
as  Miss  Shepard  suggests,  the  first  step  should  he  a thorough  examination  of  the 
pottery  from  the  regions  which  produce  the  non-Pecos  ingredients.  A start  has  been 
made  in  this  direction  (see  p.  483),  but  the  work  should  be  carried  much  further. 
Specifically,  the  decoration  of  Santa  Fe  and  Galisteo  Black-on-white  needs  meticu- 
lous analysis,  and  Blue-gray  and  Crackle,  the  local  representatives  of  those  tvpes, 
should  receiv^e  the  same  treatment.  If  there  proves  to  be  no  difference  between  the 
designs  of  the  material  from  Forked  Lightning  and  that  to  be  collected  in  the  ruins 
from  which  the  supposedly  traded  pottery  is  thought  to  have  come,  the  case  for 
importation  will  be  strengthened.  Particularly  close  comparison  should  also  be  made 
of  the  untempered  Blue-gray,  which  may  have  been  made  at  Forked  Lightning,  and 
the  tuff-tempered  pieces  that  would  appear  to  have  emanated  from  the  Rio  Grande 
\’allev.  For  this  study  great  quantities  of  Forked  Lightning  sherds  are  available  in 
the  Department  of  Archaeology  at  Andover.  Much  Crackle  is  also  in  the  collection, 
both  from  Forked  Lightning  and  from  Pecos. 

Because  of  our  relatively  slight  knowledge  of  the  Black-on-white  tvpes  from  the 
Pecos  \'alley,  and  our  almost  complete  ignorance  of  the  nature  and  distribution  of 
those  of  the  I pper  Rio  Grande,  it  is  impossible  to  interpret  the  involved  ceramic 
conditions  disclosed  at  Forked  Lightning  by  Miss  Shepard’s  studv.  It  seems  clear, 
howev’er,  that  this  and  the  several  other  contemporaneous  villages  in  the  \’alley 
were  under  strong  influences  from  the  north  and  west.  .An  important  point  to  be 
settled  is  whether  the  \'alley  was  unique  in  this  regard,  or  whether  a corresponding 
lack  of  independence  obtained  in  the  towns  farther  east;  another  is  what  caused  the 
shift  in  source  of  vessels  (or  of  ingredients)  from  the  Rio  Grande  \'alley  to  the  Gali- 
steo Basin.  \\  as  Santa  Fe  Black-on-white  actually  older  than  Galisteo  (partly 
ancestral,  according  to  Mera’s  hvpothesis);  or  were  the  two  more  or  less  parallel 
developments  upon  which  Forked  Lightning  drew  at  different  times' 

I'he  Pecos  \ alley  possessed,  at  all  events,  no  distinctive  Black-on-white  w'are 
of  its  own  until  after  Forked  Lightning  had  been  abandoned  and  the  village  on  the 
Pecos  mesUla  had  been  occupied  for  a considerable  number  of  years.  There  then 
came  into  being  the  Rowe  type  (.Amsden’s  Late  Crackle),  a pottery  tempered  with 
surely  native  sand  or  siltstone.  Rowe  Black-on-white  conveys  an  impression  of 
degeneracv,  but  its  deficiencies,  like  those  of  Local  Glaze  1 Red  and  Glaze  11,  may 
be  due  to  inexperience  on  the  part  of  the  potters  who  made  it.  If  this  was  really  the 
case,  it  would  indicate  that  no  decorated  ware  at  all  had  been  produced  in  the  A’alley 
during  the  whole  span  of  Forked  Lightning’s  occupancy,  and  the  first  years  of  Pecos.  ^ 
Although  this  seems  most  unlikely,  it  must  be  considered  as  a possibility,  as  none 
of  the  earlier  types  has  ingredients  that  could  not  have  been  obtained  in  other  areas, 
and  a verv  large  percentage  of  them  contain  demonstrably  foreign  temper.  If  many 
hundreds  or  thousands  of  vessels  were  imported,  as  they  must  have  been  if  Miss 
Shepard  is  right,  why  not  all?  And  if  any  decorated  pottery  was  being  turned  out  at 
home,  whv  bring  in  so  much?  The  more  I mull  ov^er  this  question,  the  more  confused 

^ Small,  smooth  pebbles  of  the  sort  usually,  and  probably  correctly,  identified  as  pot-polishers 
were,  howeyer,  found  at  Forked  Lightning.  Kidder,  1932,  p.64. 
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I become.  And  I keep  returning  to  the  idea  that  the  early  inhabitants  of  the  Pecos 
\Allev  may  have  been  easterners,  who  had  taken  over  Pueblo  architecture  and  farm- 
ing practices,  and  had  perhaps  learned  to  make  cook-pots,  but  who,  for  some  reason 
or  other,  found  it  more  convenient  to  get  their  finer  ware  from  older  established 
groups.  But  pottery  making  is  so  integral  a part  of  Pueblo  culture  that  this  is 
scarcely  credible.  At  all  events,  it  is  obvious  that  Miss  Shepard’s  technological 
findings  have  raised  most  serious  problems.  Everything  was  quite  simple  until  she 
brought  her  relentless  microscope  to  bear  on  the  sherds  from  Forked  Lightning. 

Rowe  Black-on-white  was  not  a virile  type.  It  appeared  late;  never,  apparently, 
gained  complete  ascendancy  over  the  combined  tuff-  and  sherd-tempered  types 
(see  Graph  IX,  p.  478);  and  after  a brief  struggle  succumbed,  with  them,  to  Glaze  I 
and  Biscuit  A. 

With  the  ciecline  and  final  extinction  of  the  Rowe  type,  Black-on-white  pottery 
passed  out  of  use.  It  was  succeeded  by  the  Glazes.  A similar  shift  to  colored  wares 
was  taking  place,  or  had  already  done  so,  throughout  the  whole  Anasazi  range.  The 
reasons  for  this  general  abandonment  of  the  old  style,  which  had  enjoyed  so  long  a 
reign,  and  which  had  covered  so  vast  a territory,  have  already  been  discussed.  At 
Pecos  it  was  doubtless  hastened  by  the  introduction  of  Glaze  I.  I say  introduction 
advisedly,  for  it  is  certain  that  Glaze  1 did  not  come  into  being  at  this  town.  It  is 
therefore  necessary,  before  following  its  local  career,  to  inquire  into  its  origin,  which 
in  turn  involves  consideration  of  the  genesis  of  Pueblo  glaze  painting. 

I'o  begin  with,  it  should  be  stated  that  the  use  of  vitrified  pigments  is  without 
question  a native  art.  'Fhis  was  first  pointed  out  bv  Hewett,  who  observed  that  Glaze 
was  present  at  many  sites  which  he  classed  as  prehistoric,  because  his  excavations 
revealed  in  them  no  trace  of  European  contact,  nor  were  they  mentioned  in  the 
careful  list  of  inhabited  pueblos  compiled  by  the  Spanish  explorers  and  colonizers. 
He  also  recognized  the  fundamental  difference  between  Pueblo  and  Old  World 
glazing,  i.e.,  that  the  former  is  a mere  application  of  decorative  lines,  while  the  latter 
is  a method  for  rendering  a vessel  less  pervious  to  moisture  by  treating  its  whole 
surface  with  a vitrified  coat.^  d'he  case  for  aboriginal  invention  was  subsequently 
still  further  strengthened  by  the  finding  of  glaze  by  Nelson,  Hodge,  the  writer,  and 
others,  at  many  sites  which  stratigraphic  evidence  proved  to  have  been  even  older 
than  those  from  which  Hewett  drew  his  conclusions.  Einallv,  the  studies  in  dendro- 
chronology of  Douglass  and  his  pupils  have  given  us  actual  dates  in  the  i qoo’s  and 
1400’s  for  ruins  at  which  glazing  was  practiced.- 

Decoration  in  glaze  must  be  considered  an  autochthonous  Southwestern  develop- 
ment, because  no  other  New  World  pottery  is  so  treated;  nor,  indeed,  was  glazing 
of  any  sort  intentionally  produced  elsewhere  in  the  .Americas,  save  possibly  in 
Salvador  upon  the  so-called  Plumbate  ware.-^  There  being  no  question  of  the  process 
having  been  brought  in,  one  must  attempt  to  locate  the  place  of  its  origin  within  the 
Southwestern  held. 

^ Hewett,  1908,  pp.  83,  84. 

^The  latest  and  best  discussion  is  by  Haury  (1932).  Hough  (1928)  is  the  only  archaeologist  who 
has  considered  Glaze  a post-Spanish  trait. 

^ Spinden,  1915,  p.  470;  see  also  Linne,  1925,  p.  138.  Miss  Shepard  states  that  no  Plumbate  sherd 
which  she  has  examined  bears  a true  glaze. 
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\'irritied  paint  appears  sporadically  upon  Black-on-white  vessels  as  far  back  as 
the  Modified  Basket  Maker  period.  F..  H.  Morris  informs  me  that  he  found  two 
such  specimens  in  graves  on  the  La  Plata  in  northwestern  New  Mexico;  and  one 
from  the  same  area  that  dates  from  early  Developmental  Pueblo  (I^ueblo  I).*  From 
the  early  part  of  the  Great  Pueblo  period,  similar  paints  are  not  unknowm:  in  190S 
1 collected  three  sherds  mow  in  the  L niversity  of  Ltah  Museum)  from  “proto- 
Mesa  \'erde”  sites  on  Alkali  Ridge,  southeastern  Ltah,  with  decorations  in  a thin, 
purplish-black,  evidently  vitrified  paint;  I have  seen  a vessel  with  paint  of  identical 
appearance  which  was  said  to  have  come  from  White  Flouse,  Can  von  de  Chelly, 
Arizona.-  But  m the  San  juan  at  least,  such  occurrences  are  so  rare  as  to  appear  the 
result  of  accidents  which  were  not  followed  up  and  which  therefore  did  not  at  the 
time  give  rise  to  a new  method  of  decoration. 

d'he  earliest  customary  use  of  glaze  seems  to  have  been  tow'ard  the  close  of  the 
(meat  Pueblo  period  in  the  drainage  of  the  Little  Colorado.  Black-on-white  vessels 
with  tjlossy  paint  have  long  been  known  in  pot-hunters’  collections  from  that  region. 
(3n  stylistic  grounds  they  seemed  to  be  late,  but  it  was  not  possible  to  be  sure  of 
their  chronological  position  prior  to  Haury’s  excavations  at  Showlow,  a ruin  on 
.Silver  Creek,  Arizona,  whose  older  deposits  carried  a mixture  of  Black-on-white  and 
St.  Johns  Polychrome.  The  Black-on-white  (with  the  exception  of  a few  Chaco-like 
pieces  apparentlv  emanating  from  a still  earlier  horizon)  was  of  a tvpe  with  Upper 
Gila  affinities.  Its  paint  was  dull  black,  but  in  certain  cases  had  a “lustrous  silv^ery 
appearance.  Showlow  deposits  which  contained  the  above  materials  were  dated  by 
dendrochronology  at  about  i 200  .A. I). 

It  would  seem  that  the  secret  of  producing  vitrified  paint,  which  potters  had 
long  been  on  the  verge  of  learning,  had  this  time  actually  been  grasped,  for  in  the 
succeeding  archaeological  horizon,  at  the  nearby  Pinedale  ruin,  dating  from  about 
I 290,  Haury  found  an  increased  percentage  of  Black-on-white  with  glaze  decoration, 
as  well  as  a habitually  glaze  decorated,  red  slipped  ware  which  he  named  Pinedale 
Polychrome. 

(ilazing  was  thus  well  established  by  1290.  Indeed,  two  forms  of  the  process 
were  being  used,  as  the  vitrified  paint  of  Black-on-white  vessels  from  Pinedale  con- 
tains, according  to  analyses  by  F.  G.  Hawley,  neither  lead  nor  copper,  both  of 

' Modified  Basket  Maker  specirnens:  i)  Bowl  from  Site  19  (L.  ot  Colo.  .Mus.  cat.  no.  2228).  “A 
considerable  portion  ot  the  piumented  areas  ot  one  panel  ot  the  interior  decoration  became  glazed  on 
tirine.  ” 2)  Bowl  trom  Site  23  (cat.  no.  3449).  “Rim  line,  central  ring  and  encircling  band  are  drawn 
in  a black  which  did  not  spread  evenly.  The  dots  and  some  ot  the  border  ot  the  band  are  dim  and  thin, 
but  here  and  there  the  border  lines  and  the  triangles  based  upon  them  received  much  thicker  pigment. 
In  these  pilaces  there  was  produced  a thin  glaze.”  Developmental  Pueblo  (Pueblo  I)  specimen:  Bowl  trom 
Site  33  (cat.  no.  3776).  “This  bowl  was  much  altered  bv  the  burning  ot  the  building.  It  is  of  leaden  color 
tinged  with  brown,  but  the  paste  in  cross-section  shows  surtace  layers  ot  salmon  tint.  The  paint  became 
glazed  where  thicklv  applied,  and  very  dark  brown  in  color.” 

2 Mr.  Morris  states  in  a recent  letter  that  in  the  La  Plata  certain  specimens  with  vitrified  paint 
“run  on  into  early  Pueblo  111,  the  glaze  on  them  being  heavier  than  on  the  very  early  ones.  The  most 
notable  is  No.  4366.  The  gravish  paste  of  the  vessel  vitrified  on  firing,  but  did  not  run,  swell  or  blister. 
The  design  is  an  intense,  highlv  lustrous  black  glaze  in  perceptible  relief.” 

’ Haury  and  Hargrave,  1931,  p.  27;  pi.  7,  no.  1. 
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which  were  found  by  the  same  chemist  to  be  ingredients  of  the  Pinedale  Polychrome 
glaze. ' Pinedale  Polychrome  gave  rise,  in  Haury’s  opinion,  to  Four-mile  Polychrome, 
a ware  the  period  of  whose  existence  “may  be  ascribed  to  the  last  half  of  the  14th 
Century,  although  it  may  have  been  present  as  early  as  1330. 

Haury’s  data  from  Showlow  and  Pinedale  confirm  my  long  held  belief  that 
glazing  originated  in  the  Little  Colorado,  rather  than  in  the  Rio  Grande, •'*  for  no  Rio 
(rrande  Black-on-white  ware  adumbrates,  as  does  the  lower  level  Showlow  Black-on- 
white,  the  rise  of  the  process;  and  the  earliest  glaze  decorated  specimens  from  the 
Rio  (irande  are  all  either  obviously  imported  Little  Colorado  pieces,  or  exhibit 
strong  Little  Colorado  influence,  b'urthermore,  the  first  surely  local  Glaze  type 
(Mera’s  .Agua  b'ria  Cilaze-on-red  = Glaze  I Red),  is  red,  a color  previously  almost 
entirely  unrepresented  in  Rio  Grande  ceramics,  but  much  in  favor  with  contempor- 
arv  and  earlier  Little  Colorado  potters. 

How  the  discoverv  was  made  will  probably  never  be  known.  It  must,  of  course, 
have  been  purely  empirical.  One  supposes  that  some  unusually  keen-witted  potter, 
noticing  the  attractive  appearance  of  a vessel  which,  like  many  of  her  predecessors, 
she  had  decorated  with  paint  containing  an  accidental  admixture  of  Hux,  duplicated 
the  compound  and,  finding  that  it  achieved  the  same  pleasing  results,  communicated 
the  receipt  to  others. 

■Although  glaze  painting  was.  apparently  first  practiced  on  Black-on-white 
vessels,  its  later  use  was  more  commonly  for  the  decoration  of  red-slipped  potterv^ 
Pinedale  Polychrome  would  seem  to  have  been  the  type  upon  which  it  got  its  real 
start.  Haury  believes  Pinedale  Polychrome  to  be  a development  from  St.  Johns 
Polychrome,  and  this  appears  likely,  as  it  carries  on  various  St.  Johns  decorative 
traits,  and  as,  according  to  the  evidence  from  Forked  Lightning,  a thin  glaze  already 
began  to  appear  on  St.  Johns  before  the  rise  of  Pinedale  (p.  3^2).  d'here  is,  however, 
the  most  urgent  need  of  further  excavation  m the  upper  Little  Colorado,  for  while 
surface  sherd  surveys  are  useful  to  determine  the  distribution  of  types  and,  to  a 
certain  extent,  to  block  out  problems,  they  cannot  be  relied  upon  to  supply  the 
exact  information  upon  chronological  associations  which  is  essential  for  understand- 
ing ceramic  developments.  We  do  not  as  yet  really  know  anything  about  the  an- 
cestry or  the  subsequent  differentiation  of  the  early  (ilaze  types  in  that  area. 

Several  of  these  are  recognizable:  Pinedale  Polychrome,  hour-mile  lC)ly- 
chrome,  Heshotauthla  Polychrome.  I'he  Hawikuh  (dazes,  although  most  important 
for  Little  Colorado  archaeology,  are,  for  the  most  part,  probably  too  late  to  have  a 
bearing  on  Rio  (jrande  problems.  Haury  considers  that  Pinedale  gave  rise  to  Four- 
mile.  The  exact  relationships  of  Heshotauthla  are  still  unknown  and  it  is  essential 
that  we  shoidd  have  more  information  regarding  this  type,  for,  as  will  be  shown,  it 

’ Haury,  1932,  p.  423.  'I'he  suggestion  is  there  made  that  the  glaze  ot  the  Black-on-white  mav  have 
been  a sodium  compound. 

- Haury,  1931,  p.  45. 

■'*  Kidder,  1915,  p.  454.  I lewett,  who  was  the  pioneer  excavator  in  the  Rio  Crrande  countrv  ( Bamle- 
lier,  essentially  a documentary  historian,  did  little  or  no  digging),  considered  glaze  decoration  to  have 
been  discovered  in  that  area,  a natural  ami,  on  the  basis  ot  ecldence  then  available,  reasonable  inierence 
from  the  tact  that  the  technicpie  there  reached  its  highest  development  (Hewett,  1908,  p.  84). 
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may  have  inspired  the  first  Kio  Cirande  Glazes.  Like  Pinedale  it  is  probably  derived 
from  St.  Johns.  It  has  many  resemblances  to  Pinedale.  It  is  probably  earlier  than 
h'our-mile.  It  is  therefore  to  be  inferred  that  it  was  contemporaneous  with  Pinedale. 
\either  Pinedale  nor  Four-mile  reached  Pecos  in  trade,  at  least  we  recovered  no 
specimens  of  them.  But,  Fleshotauthla  was  imported  to  some  extent  at  least,  occur- 
ring in  late  Hlack-on-white  sites  (Dick’s,  Rowe)  and  in  the  earliest  Hlack-on-white- 
Glaze  1 strata  at  Pecos.  It  is  therefore  the  type  which,  if  Rio  (irande  Glaze  is  due  to 
influence  from  the  Little  Colorado,  should  theoretically  have  exerted  that  influence. 
And  the  first  effect  should,  again  theoretically,  have  been  felt  in  the  western  part  of 
the  Rio  Grande,  nearest  the  source  of  stimulation.  Mera,  indeed,  has  proposed  a 
type  named  Los  Padillas  Polychrome  which  he  locates  in  the  Rio  Grande  valley 
below  Albuquerque  and  which  he  believes  to  represent  a transition  between  Little 
Colorado  (ilaze  and  Agua  Fria  Glaze-on-red  (=  Glaze  1).^  Phis  is  an  interesting 
hypothesis.  Hut  excavation  is  needed  to  check  it  and  particularly  to  supply  speci- 
mens of  Los  Padillas  Polychrome  and  of  earliest  .Agua  h'ria  to  permit  us  to  work  out 
the  ancestry  of  Glaze  I decoration.  F’ntil  such  material  has  been  secured  one  can  do 
no  more  than  draw  a few  comparisons  between  the  designs  of  Glaze  I and  those  of 
types  from  which  (ilaze  I might  have  derived  artistic  inspiration. 

.As  to  Los  Padillas  Polychrome  decoration  we  have  no  information  save  that 
provided  by  Mera  in  his  description  of  the  type:  -though  still  following  St.  Johns 

styles  to  a certain  degree,  there  was  a definite  move  towards  simplification  and  a 
growing  away  from  the  over-elaboration  that  was  so  characteristic  of  the  western 
type,  nor  was  longitudinal  hatching  so  prominent  a feature  (Plate  X\’ll).  In  addi- 
tion many  design  elements  borrowed  from  local  black-on-white  styles  are  apparent. 
Another  western  trait  was  preserved  in  the  use  of  simple  geometric  patterns,  exe- 
cuted with  matte  white  paint,  which  were  placed  below  the  rim  on  the  exterior 
surfaces  of  bowls.  Patterns  showing  the  use  of  both  broad  and  narrow  lines  are  to  be 
seen.  The  nine  sherds  illustrated  (Mera,  1935,  1 > seem  to  indicate  absence 

of  the  heavy  upper  framer  so  characteristic  of  Cilaze  I ; and  of  the  equally  typical 
(ilaze  I panels.  Decoratively,  the  specimens  in  question  appear  to  be  of  Little 
Colorado  type  rather  than  transitional. 

h'or  comparison  of  Cilaze  I decoration  with  that  of  Heshotauthla  Polychrome 
there  are  somewhat  fuller,  but  by  no  means  satisfactory,  data.  Fewkes  has  published 
color  reproductions  of  several  bowls  from  the  Zuhi  country,-^  and  a few  sherds  from 
Pecos  are  illustrated  in  the  present  volume  (hg.  2gi).  Resemblance  is  seen  in  the 
preponderance  of  bands  and  the  lack,  in  both  types,  of  all-over  bowl  interior  pat- 
terns. d'he  heavy  upper  framing  line  occurs  rarely,  however,  in  Heshotauthla 
( h'ewkes,  pi.  i ),  and  when  it  does  appear  it  is  balanced  by  a second  equally  heavy 

’ Mera,  1935.  The  specimens  mentioned  in  the  section  on  fleshotauthla  Polychrome  (p.  364)  as 
havinti  affinities  to  (jiaze  1 Red  probahly  belong  to  this  transitional  type.  .All  the  early  Glaze  material, 
however,  requires  more  intensive  stutly  (see  p.  387). 

In  the  Pecos  \ allev  there  is  positive  evidence  that  broad  lines  in  matte  white  bowl  exterior 
decoration  (,St.  Johns  Polvchrome,  tig.  290,  a-f)  preceded  narrow  lines  (Heshotauthla  Polychrome, 
fig.  290,  i;-/).  I doubt  verv  much  whether  material  exhibiting  both  these  features  can  properly  be 
assigned  to  a single  type. 

^ h'ewkes,  1 909. 
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lower  framer,  nev^er  used  in  Glaze  1.  Some  Heshotauthla  bands  possess  sets  of 
thinner  framers  within  the  heavy  outer  ones  ( Fewkes,  pis.  I\’,  6;  V,  7),  a practice 
foreign  to  Glaze  1 ; most  bands  are  simply  confined  by  banding  lines,  the  upper  one 
close  below  the  rim  (F'ewkes,  pis.  IV,  4,  i,  2,  3,  5,  8;  our  hg.  291,  /).  The 

bands  of  the  two  types  are  radically  different,  in  that  Glaze  I examples  are  practically 
invariably  paneled,  whereas  those  of  Heshotauthla  apparently  are  not  often  so 
treated,  and  when  they  are,  division  is  by  sets  ol  narrow  vertical  lines  (Fewkes, 
pis.  I\  , 7;  V,  3)  rather  than  by  the  single  heavy  paneling  bar  or  the  open  space 
characteristic  ol  Glaze  I (cl.  hg.  8);  nor,  in  Heshotauthla,  does  alternation  of  unlike 
pairs  of  panels  appear.  Heshotauthla  bands  run  to  current  designs,  the  commonest 
of  which  is  based  on  obliquely  set,  connected  rectangles  (Fewkes,  pis.  IV,  4;  8; 

our  hg.  291,  g,  i — the  same  decorative  concept  is  seen  in  many  of  the  narrow  line 
white  exterior  designs,  Fewkes,  pi.  IV,  8;  our  hg.  291,  /?).i  In  minor  elements,  the 
two  systems  have  little  in  common,  although  the  stalked  keys  with  base  (cf.  Fewkes, 
pi.  V,  4;  our  hg.  16)  exhibit  a sort  of  family  resemblance;  and  the  stepped  line  is 
found  in  both  (Fewkes,  pi.  V,  6,  8;  our  hg.  52).  A radical  difference  is  the  entire 
absence,  in  Glaze  I,  of  the  white  decorations  habitually  applied  to  the  exterior  of 
Heshotauthla  bowls.  One  concludes  that,  aside  from  the  use  of  glaze  paint.  Glaze  1 
decoration  can  have  derived  very  little  from  Heshotauthla  Polychrome. 

We  turn,  in  our  search  for  prototypes,  to  the  Black-on-white  wares  which 
existed  in  the  Rio  (irande  before  the  introduction  of  red  slips  and  glaze  paint  worked 
so  violent  a ceramic  metamorphosis.  But  we  hnd  ourselves  faced  by  an  almost  entire 
lack  of  material  for  comparison.  The  Indians  of  the  Rio  Grande,  in  pre-Glaze  times, 
were  wretchedly  parsimonious  in  the  matter  of  mortuary  pottery,  so  that  our 
museums  contain  no  collections  of  whole  vessels.  Xor,  sav'e  at  a few  sites  near  Santa 
be  and  in  the  I^ecos  country,  has  excavation  been  done  in  the  rooms  and  rubbish 
heaps  of  the  Black-on-white  villages  in  order  to  gather  larger  sherds  than  can  be 
obtained  on  the  surface.  Invaluable  data  will  accrue  from  the  intensive  analysis  of 
designs  from  Hindi  ruin  now  being  made  by  Stallings  and  Stubbs  of  the  Laboratory 
of  .Anthropology.  But  their  results  are  not  as  vet  available.  We  are  accordingly 
forced  to  revert  to  the  Pecos  \"alley,  a district  rather  far  removed  from  the  postulated 
place  of  origin  of  the  early  Rio  Grande  Glazes.  The  f orked  Lightning  Black-on- 
whites,  however,  have  not  as  yet  been  examined  from  the  point  of  view  of  decoration, 
the  time  at  Mr.  .Amsden’s  disposal  having  been  only  sufficient  for  a study  of  the 
relatively  few  whole  vessels  from  Pecos  itself.  .And  these  are  probably  all  very  late 
specimens;  most  of  them,  indeed,  seem  to  have  been  contemporaneous  with,  or  very 
little  older  than.  Glaze  1.- 


' I his  highly  characteristic  .Anasazi  arrangement  is  probably  derived  by  elaboration  ot  opposed 
keys  (ct.  fig.  291,  h).  Were  its  occurrences  worked  out,  much  light  would  be  thrown  on  the  morphology 
ot  .Anasazi  patterns.  Some  connection  between  it  and  the  slung  rectangle  ot  Pecos  Glaze  panel  embellish- 
ment (tig.  17)  may  be  suspected. 

^ This  statement  is  based  on  the  tact  that  the  Pecos  Black-on-white  vessels  came,  tor  the  most 
part,  from  graves,  where  some  ot  them  were  actually  associated  with  Glaze  I bowls.  The  others  are 
supposedly  late  because  in  earlier  times,  as  at  Forked  Lightning,  pottery  was  practically  never  placed 
with  the  dead.  The  increase  ot  grave  furniture,  which  marks  the  Glaze  periods  at  Pecos,  is  perhaps,  like 
the  introduction  ot  glaze  paint,  due  to  western  influence. 
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Comparing  the  decoration  ot  Pecos  Hlack-on-white,  the  majority  of  which  is  of 
Rowe  (Amsden’s  Late  Crackle)  type,  with  that  of  Glaze  I,  we  find  that  while  bands 
predominate  in  Hlack-on-white,  there  are  a number  of  all-over  patterns  (Vol.  I, 
hg.  1 4);  these  are  of  the  greatest  rarity  in  (daze  I.  (3f  the  hands,  two  important 
Hlack-on-white  categories,  those  based  on  lines  and  small  pendant  triangles  (\k)l.  I, 
Hgs.  6),  and  those  based  on  zigzags  and  offset  triangles  (Vol.  I,  hg.  H),  fail  of 
representation  in  (daze  1.  Paneled  bands,  however  (\"ol.  1,  hgs.  10-12),  the  most 
common  Hlack-on-white  arrangements  (see  .Amsden’s  excellent  analysis,  \'ol.  I, 
pp.  5^;-6o),  dehnitely  link  the  Rowe  type  with  (daze  I.  Imr  instance,  the  heavy, 
broken,  upper  framer,  though  not  conventional,  is  present  (\kd.  I,  hg.  10,  «);  panel- 
ing is  sometimes  by  heavy  bars  (Vol.  1,  hgs.  10,  a;  1 1,  r);  and,  probably  most  signi- 
hcant,  there  is  use  of  the  typical  Glaze  I ,A,H,.A,H  system  of  the  alternation  of  two 
pairs  of  unlike  panels  (\’ol.  I,  hg.  10,  <'/,  e,  and  probably  //).  Methods  of  panel  sub- 
division likewise  show  analogies  (cf.  Vol.  I,  hg.  14;  \'ol.  II,  hgs.  12,  49).  .A  lune-like 
arrangement  is  found  in  Rowe  (V’ol.  I,  hg.  16,  /).  Comparison  of  the  elements  of 
design  reveals  fewer  similarities,  d'he  large,  and  as  yet  unstudied,  sherd  collections 
from  Corked  Lightning  and  Pecos  should  be  scrutinized  from  this  point  of  view. 
Hatching,  however,  as  Mr.  Amsden  states,  is  less  used  in  late  than  in  early  Hlack-on- 
white. 

Hiscuitoid  (Mera’s  Wiyo),  also  a late  Hlack-on-white  type,  bears  extraordinarily 
close  resemblance  to  (daze  I in  the  frequency  of  pendent  triangle  patterns  framed 
above  by  a single,  heavy,  broken  line,  the  triangles  themselves  being  paneled  in 
typical  (daze  I manner  and,  in  one  case,  bearing  birds  on  their  apexes  (cf.  \’ol.  I, 
hg.  16,  \’ol.  II,  hgs.  20,  48).  Could  these  last  specimens  be  proved  older  than 

(daze  1,  we  should  have  unmistakable  prototypes  for  certain  parts,  at  least,  of  the 
(daze  I decorative  system.  Hut  their  patterns,  and  those  of  Rowe  as  well,  may  have 
been  copied  from  (daze  1 bowls.  In  this  connection,  it  should  be  remarked  that 
Hiscuitoid  (Wiyo)  is  a tuff-tempered  type  which  presumably  had  its  origin  in  the 
Santa  Re  region  or  even  further  north,  while  (daze  1 is  supposed  to  have  dev'eloped 
in  the  Rio  (irande  \’alley  south  of  .Albuquerque. 

I'o  sum  up.  It  appears  that,  decorati vely,  (ilaze  I owes  little  to  the  Little 
Colorado  type,  Heshotauthla  Polychrome.  It  has  greater  similarities  to  the  L'pper 
Rio  Grande  Hlack-on-whites,  particularly  to  the  late  types,  Rowe  and  Hiscuitoid 
(Wiyo).  Such  similarities,  however,  may  possibly  be  due  to  a back-wash,  so  to  speak, 
from  (daze  1.  There  we  must  leave  the  problem.  It  is  one  of  much  significance  for 
Rio  (irande  archaeology,  as  well  as  for  more  general  studies  of  the  development  of 
decorativ^e  art,  and  of  the  methods  in  which  decorative  styles  influence  each  other. 
Its  solution  depends  upon  searching  design  analysis  based  on  adequate  collections  of 
Los  Padillas  Polychrome  and  of  the  various  Hlack-on-whites,  particularly  those  to 
be  found  in  the  (ialisteo  Hasin  and  in  the  Rio  (irande  \killey  below  Hernalillo. 

.Miss  Shepard  believes  that  (jlaze  1,  both  Red  and  A ellow,  was  not  made  at 
Pecos.  Her  reasons  have  already  been  set  forth  (pp.  581-584).  I entirely  agree  with 
her.  It  is  conceivable,  though  1 do  not  think  it  likely,  that  the  Hlack-on-white 
vessels  containing  foreign  ingredients  were  made  locally  of  imported  materials,  for 
the  specimens  in  question  are  apparently  not  fundamentally  different,  either  in 
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decoration  or  vessel  form,  from  pieces  which  may  have  been  being  made  contempor- 
aneouslv  in  the  Pecos  \ alley. ' But  Glaze  I breaks  violently  with  all  local  tradition 
in  color,  paint,  and  vessel-form.  The  olla,  lor  example,  is  exceedingly  rare  in  Pecos 
Black-on-white,  abundant  in  Glaze  I.  Fhe  variable  rim  (thinned,  rounded,  out- 
curved)  of  the  Black-on-white  bowls  is  replaced  by  the  squared  bowl  rim  of  Glaze  I. 
Black-on-white  bowls  are  of  irregular  contour  and  there  is  a wide  range  of  sizes, 
while  those  of  Cilaze  I are  excellently  moulded  and  of  strikingly  uniform  capacity. 
In  decoration.  Glaze  I departs  perhaps  less  radically  from  Pecos  Black-on-white 
canons;  its  designs,  however,  are  very  much  more  standardized,  and  I believe,  al- 
though I know  too  little  about  Black-on-white  decoration  to  be  certain,  that  new 
elements,  or  at  least  new  treatments  of  elements,  are  present  in  Glaze  1.^  Finally,  it 
is  inconceivable  that  potters  who  were  turning  out  such  comparatively  poor  stuff 
as  the  Rowe  type  could  have  become  capable,  so  to  speak  overnight,  of  making 
vessels  as  fine  as  those  of  Glaze  I. 

As  against  the  above  it  may  be  argued  that  (daze  I was  the  product  of  exper- 
ienced persons  who  had  settled  at  Pecos  and  who  returned  to  the  vicinity  of  their 
former  homes  to  gather  materials  with  the  use  of  which  they  were  familiar.  But  how, 
in  that  case,  to  account  for  the  sudden  lamentable  falling  off  in  moulding,  glazing, 
and  design  as  soon  as  local  ingredients  appear  in  the  vessels  (Focal  (daze  I Red, 
(daze  II)?  That  seems  surely  to  indicate  copying  by  unskilled  hands  when,  for  un- 
known reasons,  possibly  economic,  possibly  political,  the  source  of  imported  ware 
was  cut  off.  Fhe  degeneration  cannot  be  charged  to  clay  or  temper,  as  those  of  the 
Pecos  valley  are  equally  as  good  as  anything  that  could  be  obtained  from  other 
regions-  witness  the  excellence  of  the  results  achieved  with  them  in  (daze  IV  and  V. 
The  burden  of  proof  lies,  1 think,  upon  those  who  disbelieve  in  importation  of 
finished  vessels. 

Having,  to  my  own  satisfaction  at  least,  located  the  origin  of  glaze  decoration 
in  the  Little  Colorado;  having  followed  Mera  in  placing  the  ware  ancestral  to  Agua 
b'ria  Polychrome  ((daze  I)  in  the  Rio  Glrande  \’alley;  and  having  brought  Glaze  1 
by  trade  to  Pecos,  we  are  ready  to  consider  the  subsequent  ceramic  history  of  that 
village. 

How  long  the  (daze  1 period  lasted  is  uncertain.  We  do  not  even  know  exactly 
when  it  opened.  I'o  arrive  at  an  estimate  requires  resurvey  of  such  chronological 
data  as  are  at  present  available. 

St.  Johns  Polychrome,  the  ware  which  without  much  question  gave  rise  to  the 
early  Little  Colorado  (dazes-  Pinedale  Polychrome  and  Heshotauthla  Polychrome 
was  apparently  being  made  about  1200.-^  My  reasons  for  believing  that  it  cannot 
date  as  far  back  as  was  suggested  by  Roberts’  findings  at  the  Village  of  the  (rreat 
Kivas  in  the  Zuhi  country  are  given  above  (p.  qVf)-  1290  it  had  been  superseded 
by  Pinedale  Polychrome  on  Silver  Creek,  and  as  this  general  region  was  m or  close 

‘ I quality  this  statement  because  further  study  of  the  Black-on-white  types,  which  are  at  present 
very  imperfectly  known,  particularly  from  the  point  of  yiew  of  decoration,  may  rev'eal  distinctions 
between  the  specimens  which  are  thought  to  be  the  result  of  trade  and  those  produced  at  home. 

for  example,  the  slung  rectangle,  two-dash  exterior  decorations,  etc 
■*  I laury,  i ^32. 
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to  the  tormer  centre  of  its  production  it  seems  unlikely  that  it  was  being  made  any- 
where as  late  as  the  end  ot  the  13th  Century.  One  may  accordingly  guess  that  1 1 
to  1 250  would  span  the  lifetime  of  St.  Johns  Polychrome. 

We  have  no  identifiable  pieces  ot  Pinedale  Polychrome  from  Pecos.  Xor  do  we 
know  the  relative  ages  o.t  Pinedale  and  Heshotauthla  Polychrome.  This  is  unfortu- 
nate, because  the  latter,  as  we  have  seen,  pretty  surely  played  some  part  in  the  genesis 
of  Glaze  1.  Hut  Pinedale  and  Heshotauthla  look  to  me  to  be  parallel,  though  some- 
what divergent,  developments  from  St.  Johns,  Pinedale  having  later  given  birth  to 
Four-mile,  Heshotauthla  to  the  Hawikuh  (Zuhi)  Glazes  C and  1)  described  by 
Hodge.*  It  this  is  so,  Heshotauthla  should,  like  Pinedale,  date  from  about  the  end 
ot  the  13th  Century  to,  say,  the  middle  ot  the  14th  Century;  and  Tos  Padillas  Poly- 
chrome, the  Rio  Grande  Glaze  which  is  thought  to  have  originated  from  it  and  in 
turn  to  have  given  rise  to  Agua  Fria  Glaze-on-red  ( = Glaze  1 Red),  might  have 
been  in  process  of  development  in  the  Rio  Grande  valley  during  the  first  quarter  of 
the  14th  Century.  'Fhe  first  Agua  Fria  may  thus  tentatively  be  placed  at  around 
1350. 

Attacking  the  problem  from  the  Rio  Grande  side,  we  have  a tree-ring  reading 
of  1310  ± 5 from  a Hlack-on-white  ruin  in  Water  Canyon  on  the  Pajarito  (Fab. 
■Anth.  No.  <45),  and  an  estimated  date  of  1310!  10  from  another  near  Famy  (Fab. 
•Anth.  Xo.  27).  Surface  survey  failed  to  reveal  Glaze  at  either  one.  Hy  1390,  how- 
ever, (jlaze  I had  made  its  appearance  in  the  Pecos  Akilley,  for  it  occurs  at  the  Glori- 
eta  ruin,  where  a kiva  yielding  the  above  date  is  “correlated  with  the  early  develop- 
ment of  Pueblo  I W 

From  the  foregoing  evidence,  the  year  1375  may  tentatively  be  assigned  for 
the  beginning  of  the  importation  of  Glaze  1 into  the  Pecos  A’alley. 

I'he  duration  of  Glaze  I cannot  be  postulated  with  any  degree  of  assurance, 
d'he  great  quantities  of  (ilaze  1 rubbish  encountered  during  the  Pecos  excavations 
gave  me  the  impression  that  the  period,  in  comparison  with  those  of  Glazes  11  and 
1\\  had  been  a long  one.  But  conclusions  based  on  relative  amounts  of  debris  are  at 
best  unreliable — the  population  may,  for  example,  have  been  larger  during  Glaze  I 
than  it  was  during  certain  subsequent  periods;  the  principal  refuse  beds  of  those 
periods  may  not  have  been  tapped  by  our  trenches.  Our  sampling,  however,  was 
reasonably  thorough,  and  there  is  no  reason  to  infer  intermittent  shrinkages  of 
population.  .Accordingly,  1 am  inclined  to  think  that  Glaze  1,  including  the  overlap 
of  1 Red  by  I A’ellow,  had  a fairly  long  career. 

I’here  is  no  direct  evidence  for  dating  the  homemade  imitations  of  imported 
(ilaze  1 which  we  have  called  Focal  (ilaze  1 Red.  But  1 am  quite  sure  that  the  latter 
type  was  not  long  in  use  before  being  superseded  by  the  light-slipped  type,  (Taze  1 1. 
And  there  are  indications  that  the  latter  was  being  made  around  the  year  iq^jo.  The 
lowest  strata  of  the  rubbish  below  the  South  House  at  Pecos  contains,  as  far  as  our 
rather  extensive  trenching  showed,  nothing  earlier  than  Focal  Glaze  1 Red.  There 
was  very  little  even  of  this,  the  bottom  layers  running  almost  straight  (ilaze  IF  It  is 

’ Hodge,  1923,  p.  29. 

^ Stallings,  1933,  p.  805.  I'he  Water  Canyon  and  Faniy  determinations  are  from  the  same  source. 
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therefore  reasonable  to  suppose  that  the  structure  on  the  mesilla  above  the  midden 
was  erected  at  about  the  beginning  of  the  Glaze  II  period.  The  South  House  beams 
which  have  been  dated  by  Stallings  were  almost  all  cut  in  the  1430s  and  1440s. 

A second  indication  for  assigning  Glaze  II  to  about  the  middle  of  the  15th 
Century  is  offered  bv  the  Frijolito  ruin  on  Pajarito  Plateau,  from  which  Stallings 
has  a reading  of  1447.  This  site  yields  Biscuit  B (first  appearing  at  Pecos  in  Glaze  II) 
and  a Glaze  which,  though  differing  in  some  particulars  from  Pecos  Glaze  II,  is 
obviously  closely  allied  thereto.' 

Cdaze  I,  then,  is  believed  to  have  lasted  from  137^;  to  1425,  Glaze  II  from  142^; 
to  i47«;.  No  data  were  gathered  at  Pecos  to  aid  in  the  chronological  delimitation  of 
Glazes  III  and  I\d  Glaze  \",  however,  was  in  use  early  in  the  historic  period. 

Because  I found  no  European  objects  in  the  stratigraphically  earliest  (daze  \ 
deposits,  whereas  such  materials  were  present  in  later  (daze  \ horizons,  I originally 
believed  that  Coronado’s  visit  in  1540  took  place  during  that  period,  a somewhat 
naive  assumption  in  view  of  the  brevity  of  his  stay  at  Pecos  and  the  improbability  of 
his  party  having  introduced  sufficient  foreign  objects  to  make  a showing  in  the 
middens.  Nor  could  any  of  the  other  Spanish  entradas  prior  to  the  colonization  of 
New  Mexico  in  the  early  years  of  the  17th  Century  have  brought  great  amounts  of 
trade-goods.  My  earliest  china-,  glass-,  and  copper-bearing  strata  should  therefore 
most  probably  be  assigned  to  around  1621;.  If  this  be  correct,  the  uncontaminated 
Cdaze  deposits  might  be  considered  as  belonging  to  the  first  quarter  of  the  17th 
Century.  I cannot  place  them  much  earlier  because  I have  already  brought  (daze  II 
nearly  to  1500,  and  I feel  that  at  least  100  years  must  be  allowed  for  (daze  III, 
which  is  represented  by  v'ery  heav^v  beds  of  refuse,  and  for  Glaze  Hk  .And  that  Glaze 
IV  was  in  existence  during  the  16th  Century  seems  proved  by  Stallings’  beam  read- 
ings of  1507-1  from  Puye,  a Pajarito  ruin  which  produces  a (daze  closely  similar 
to  Pecos  IV. 

'I'o  sum  up  again,  the  Pecos  (daze  III  period  is  tentatively  dated  1475  to  1550; 
(daze  IV,  1550  to  1600,  the  latter  being  allotted  a shorter  span  than  the  former 
because  of  its  smaller  representation  in  the  rubbish  heaps. 

(daze  V had,  I am  sure,  a relatively  long  life,  d'here  are  great  masses  of  (daze  \’ 
rubbish,  d'here  are  time-connoting  changes  in  the  type  itself  (e.g.  the  development 
of  Late  (daze  V ).  However,  only  one  definite  chronological  landmark  is  discernible. 
This  was  the  finding  in  the  adobe  bricks  of  the  Pecos  Mission  of  (daze  V,  but  no 
later,  sherds,  d’he  mission,  according  to  Benavides  “Memorial,”  had  been  built  by 
1620. 

d'he  above  data  merely  show  that  (ilaze  V was  being  made  during  the  first 
quarter  of  the  17th  Century.  How  long  it  persisted  is  still  uncertain.  We  know  that 
Alodern  painted  (Tewa  Polychrome)  which  ultimately  supplanted  (daze  at  Pecos, 
had  already  been  developed  to  the  north  and  northwest  by  the  time  of  the  Pueblo 
Revolt  of  1680,  for  Mera  found  it  at  the  ruins  of  the  temporary  refuge  village  of  the 

' Friiolito  wares  are  described  in  Kidder,  1915.  It  is  interesting  to  note  that  the  Glaze  of  many 
Frijolito  specimens  (Peahodv  Museum  of  Harvard)  is  “beatled”  in  apparently  much  the  same  manner 
as  that  ot  Pecos  Glaze  I Red  (see  p.  3),  although  the  vessels  bear  glaze-bordered  red  decorations  and  are 
thus  stylistically  allied  to  (ilaze  II  rather  than  to  (ilaze  I Red. 
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San  Ildefonso  Indians  on  Black  Mesa,  besieged  by  de  \'argas  in  1694,1  as  did  Xelson 
at  the  keresan  pueblo  ot  Kotyiti  on  the  Potrero  \dejo  (168^^-1684).-  Xelson,  how- 
ever, states  that  it  is  scarce  in  all  pre-Revolt  Tano  ruins  except  San  Marcos,  the 
northwesternmost  ot  that  group.  As  d'ewa  Polychrome  was  thus  apparently  un- 
common in  the  Gahsteo  Basin  before  the  Revolt,  it  mav  well  not  have  come  into 
general  use  at  Pecos  until  lyoo.-'i  So  continuing  our  tentative  time-reckoning,  we 
may  assign  to  Glaze  including  both  Late  Glaze  and  the  presumably  more  or 
less  contemporaneous  Glaze  \l  intrusion,  the  century  between  1600  and  1700. 
Modern  painted  was  the  leading  decorated  ware  from  1700  to  the  final  abandonment 
of  Pecos  in  1838. 

I'he  following  tabulation  recapitulates  the  chronological  estimates.  The  dates 
given  for  the  founding  of  Forked  Lightning  and  for  the  move  to  the  Pecos  mesilla 
are  frankly  guesswork.  These  and  other  events  of  importance  for  Rio  Grande  ceramic 
history  will  doubtless  be  dated  more  accurately  when  \V.  S.  Stallings  has  completed 
dendrochonological  researches  now  in  progress. 


I Ko Forked  Lightning  founded 

1300 Forked  Lightning  abandoned,  Pecos  founded 

1300-137^; Black-on-white  period  at  Pecos 

1375-142; Glaze  1 period 

i42i;-i47j; Glaze  II  period 

1 47 5- K 50 Glaze  III  period 

K 50- 1 600 Glaze  I\’  period 

1600-1700 Glaze  period 

1700-1838 Modern  period 

1838 Pecos  abandoned 


Before  undertaking  discussion  of  the  problems  arisina:  from  study  of  the  Pecos 
(daze  types,  it  is  necessary  to  summarize  our  present  knowledge  of  the  archaeologv 
of  the  I’pper  Rio  Grande  during  the  Regressive  Pueblo  period. 

The  term  “Regressive,”  as  I have  stated  earlier  in  this  book,  conveys  a false 
impression  of  conditions  in  the  Rio  Cirande,  for  the  period  in  question  was  there 
marked  by  a cultural  vigor  in  many  ways  comparable  to  that  of  the  (ireat  Pueblo 
period  in  other  parts  of  the  .Southwest,  during  which  time  the  villages  of  the  Rio 
(irande  drainage  in  New  Mexico,  though  numerous  and  occupying  an  extensive 
territory,  were  for  the  most  part  small  and  their  wares,  Black-on-white  and  Cor- 
rugated, were  inferior  imitations  of  contemporaneous  or  somewhat  earlier  western 
types.  Mera  has  plotted  the  distribution  of  these  Rio  Grande  wares,  and  has  formu- 

' Mera,  1932,  p.  12.  ^ Bandelier,  1892,  p.  178;  Nelson,  1916,  p.  176;  Mera,  1932,  p.  12. 

^ The  period  1680-1693  which,  because  of  wholesale  abandonment  of  towns  and  the  founding  of 
new  ones,  offers  so  manv  opportunities  for  accurate  dating  of  ceramic  types,  is  not  archaeologically 
marked  at  Pecos,  because  that  village  was  occupied  without  serious  interruption  throughout  the  troub- 
lous years  of  the  Revolt. 

^ This  stage  of  Anasazi  culture  history  (old  Pueblo  P ) is  usually  considered  to  have  lasted  from 
about  1300  to  the  end  of  the  Pueblo  Revolt  in  1690. 


1)  I S C U S S 1 O X 


6i  I 

lated  hypotheses  to  explain  their  origin  and  development^  As  to  other  aspects  ot 
Black-on-white  period  Rio  Grande  archaeology:  house-types,  kivas,  masonry, 
burial  customs,  non-ceramic  artifacts,  we  know  next  to  nothing,  as  the  attention  of 
archaeologists  has  until  very  recently  been  almost  entirely  devoted  to  the  larger 
sites  of  later  times.-  So  we  have  insufficient  background  to  permit  us  to  judge  as  to 
how  much  of  the  richer  culture  of  the  succeeding  period  was  of  local  origin  and  how 
much  was  due  to  inHuences  from  outside  sources.  The  fact,  however,  that  this  de- 
velopment began  at  approximately  the  same  time  as  the  abandonment  of  the  great 
communities  of  the  San  Juan  leads  one  to  suspect  that  an  influx  of  new  blood  from 
that  region  may  have  acted  as  a stimulant.  Whether  this,  or  whether  pressure  of 
wild  tribes,  served  to  bring  about  concentration  of  the  hitherto  scattered  Pueblo 
units  into  larger  and  larger  villages  is  as  yet  unknown.  The  giving  up  of  considerable 
territory  apparently  well  suited  for  agricultural  life  renders  hostile  inroads  the  more 
plausible  explanation. 

I'he  new,  larger  pueblos  extended  from  the  Chama  and  Taos  in  the  north  to 
about  San  Marcial  in  the  south,  being  situated,  for  the  most  part,  in  the  valley  of 
the  Rio  Grande  or  on  the  lower  cirainages  of  its  affluents.  Pecos  was  the  easternmost 
of  these  towns.  Ceramically  they  were  not  homogeneous.  One  can  discern  two  divi- 
sions: a northern,  in  which  Biscuit  wares  preponderated;  and  a southern,  character- 
ized by  the  manufacture  of  Glaze.  In  the  Jemez  valley  a small  group  of  villages 
( Mera,  1935,  Map  3)  produced  a pottery,  Jemez  Black-on-white,  which  has  not  as 
vet  been  described,  but  which  seems  to  have  developed  rather  slowly  from  older 
Black-on-white  wares. 

The  Biscuit  area  has  been  ably  discussed  by  Mera  in  a paper  which  lays  the 
foundations  for  all  future  work  in  the  northern  part  of  the  Rio  Cirande  drainage.^ 
It  shows  how  much  valuable  distributional  information  can  be  obtained  by  the 
surface  sherd  survey,  and  how  intelligent  analysis  of  the  materials  can  be  used  to 
outline  historical  ev'ents.  The  three  maps,  illustrating  conditions  at  about  1400, 
1500,  and  1600  indicate  that,  as  elsewhere  in  the  region,  shrinkage  in  occupied 
territory  was  accompanied  bv  increase  in  the  size  of  towns,  and  by  a drawing  in  of 
the  population  toward  the  valley  of  the  Rio  Grande.  Correlations  are  also  sug- 
gested, on  the  evidence  of  intrusive  Glaze  sherds,  between  the  Biscuit  and  Glaze 
tvpes.  d'his  sort  of  cross-dating  is,  however,  as  Mera  points  out,  never  entirely 
conclusive,  as  exact  chronological  relationships  can  only  be  established  by  strati- 
graphic excavation. 

Mera  believes  Biscuit  to  have  been  dervied  directly  from  Wiyo  Black-on-white 
( Biscuitoid),  and  there  can  be  no  doubt  that  it  indeed  had  a Black-on-white  an- 
cestry. But  his  statement  that  “numerous  sites  yield  all  stages  of  transition”*  re- 
quires fuller  substantiation,  as  it  implies  a more  gradual  change  than  appears  to  be 
justified  by  the  evidence.  Technologically,  such  a transition  is  at  least  unlikely. 
Miss  Shepard  having  determined  (p.  497)  that  the  clays  of  Wiyo  and  Biscuit  were 

' Mera,  1935. 

- The  admirably  conducted  excavations  bv  Stubbs  and  StalliiiHs  of  the  Laboratory  of  Anthropology 
at  Pindi  and  other  Black-on-white  ruins  near  Santa  Fe  will  aid  greatly  in  remedying  this  condition. 

^ Mera,  1934;  see  also  i93«:,  Map  2.  ■'  Mera,  1934,  p.  9. 


T H K P O T r K R Y O F P K C O S 


612 

so  unlike  that  the  shift  from  the  one  to  the  other  would  seem  of  necessity  to  have 
been  abrupt;  and,  in  decoration,  the  differences  between  Wiyo  and  Biscuit  are  con- 
siderable, that  of  the  former  seeming,  from  what  little  we  know  of  it,  to  be  highly 
\ ariable,  while  that  of  the  latter  is  rather  rigidly  standardized.  'Fhis  standardization 
we  are  as  yet  unable  to  interpret.  It  may  be  the  result,  as  Mera  supposes,  of  a lengthy 
process;  but,  on  the  other  hand,  it  may  have  taken  place  much  more  quickly.  So 
acceptance  of  the  Mera  hypothesis  should,  I feel,  be  deferred  until  the  decorative 
material  illustrating  the  stages  of  the  postulated  transition  has  been  presented. 

1 have  made  much  of  the  above  point,  because  upon  its  solution  depends  judg- 
ment as  to  whether  Biscuit  grew  from  Wiyo  as  part  of  a general  stylistic  trend,  or 
whether  Biscuit  sprang  into  being  as  result  of  some  single  potter’s  discoverv  of  the 
virtues  of  a clay  hitherto  unused,  and  the  concurrent  development,  bv  her  or  bv  her 
immediate  associates,  of  a new  mode  of  decoration,  the  novelty  and  attractiveness 
of  the  combination  favoring  rapid  diffusion  with  consequent  stifling  of  older  prac- 
tices. In  other  words,  was  the  phenomenon  a mutation  or  a more  leisurely  evolu- 
tionary process:  .An  answer  to  this  question  would  be  welcome.  .Again  and  again  in 
the  history  of  .Anasazi  ceramics,  types  appear  which  are  rooted,  clearly  enough,  in 
older  work,  but  which  apparently  take  on,  so  to  speak  overnight,  such  marked  indi- 
\ iduality  that  it  is  hard  not  to  be  a mutationist,  attributing  the  change  to  the  in- 
fluence of  one  potter,  or  at  least  to  a small  school  of  potters.  .And  that  this  can 
actually  occur  is  proved  by  the  radical  changes  which  have  been  effected  in  San 
lldefonso  pottery  by  Julian  and  .Maria  Martinez  and  in  Hopi  ware  by  Xampeyo.  It 
mav,  of  course,  be  argued  that  these  are  archaistic  revivals,  artificially  stimulated 
bv  commercial  demand  for  the  new  product.  But  the  I^ueblos  are  so  conservative 
a race  that  it  is  hard  to  believe  them,  even  today,  capable  of  actions  psychologically 
impossible  for  their  ancestors.  .And  that  an  attractive  new  product  might  find  a 
market  not  fundamentally  different  from  that  which  the  tourist  business  has  opened 
for  the  work  of  Maria  and  Xampeyo,  seems  much  more  likely  since  Miss  Shepard 
has  disclosed  the  wide  pottery  trade  of  prehistoric  times,  than  it  did  when  we  be- 
lieved that  ev'ery  village  supplied  its  entire  requirements  by  home  manufacture. 

Before  leaving  this  matter  it  is  perhaps  necessary  to  state  that  abrupt  changes 
mav  sometimes  seem  to  have  occurred  merely  because  we  have  not  succeeded  in 
finding  transitional  material.  In  the  present  case,  indeed,  it  is  believed  by  Mera  to 
exist.  I'hus  we  are  offered  opportunity  to  work  on  a clearlv  formulated  problem,  the 
solution  of  which  will  throw  much  light  on  one  aspect  of  the  archaeologically  all- 
important  question  of  the  mechanics  of  ceramic  evolution. 

The  Biscuit  area,  as  .Mera  has  showm,  was  a small  one.  This  is  probably  due  to 
territorial  restriction  of  the  peculiar  clavs  of  which  Biscuit  was  made.  Between  it 
and  the  region  whose  ruins  yield  practically  nothing  but  Glaze  there  is  a strip  of 
country,  including  the  L’pper  Pecos  \’alley,  the  vicinity  of  Santa  Fe,  and  parts  of 
Pajarito  Plateau,  where  considerable  admixture  is  observed.' 

dhe  Glaze  area  was  considerablv  larger  than  that  dominated  by  Biscuit.  It 
extended  from  the  latitude  of  Santa  Fe  south  to  San  Marcial,  including,  in  addition 

* Mera,  1934,  p.  19.  For  remarks  on  conditions  on  Pajarito  f’lateau,  see  Kidder,  19 1 1,  p.  4^8. 
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to  the  valley  of  the  Rio  Grande,  a narrow  strip  to  the  west  of  the  river;  and  a much 
wider  one  on  the  east,  which  takes  in  the  upper  valley  of  the  Pecos,  the  (ialisteo 
I^asin,  and  the  Manzano  Basin  (see  Mera,  1935,  Map  G-  this  country  has  been 
diligently  surveyed  by  Mera,  whose  forthcoming  reports  will  be  of  great  value  in 
defining  the  distribution  of  the  various  chronological  and  regional  Glaze  typesd 
And  the  excavations  at  present  being  conducted  by  the  University  of  N^ew  Mexico 
will  also  supply  much  needed  data  on  the  ruins  in  the  Rio  Grande  Valley  in  the 
vicinity  of  Bernalillo.  I’his  section  of  the  valley  and  the  Galisteo  Basin  may  well 
prove  to  have  been  active  centres  of  Glaze  development. - 

Pecos,  although  on  its  extreme  eastern  frontier,  belonged  definitely  to  the  Glaze 
area.  W hen  the  town  was  founded  Black-on-white  was,  as  we  have  already  seen,  the 
leading  decorated  pottery.  A few  .St.  Johns  Polychrome  vessels,  probably  heirlooms 
brought  from  Forked  Lightning  or  elsewhere,  were  still  in  use.  Toward  the  end  of  the 
Black-on-white  period  there  was  present  a small  amount  of  red  pottery  with  glaze 
decoration,  some  of  which  almost  surely  came  from  the  Little  Colorado  ( Heshotauth- 
!a  Polychrome),  some  perhaps  from  the  Rio  Grande  Valley,  where  Glaze  may  have 
been  getting  its  eastern  start  (Los  Padillas  Polychrome).  The  culinary  ware  was 
preponderantly  Indented  Blind-corrugated,  d'he  Glaze  period  was  opened,  at  Pecos, 
by  a tremendous  influx  of  decorated  vessels  which  we  believe  to  have  been  imported. 
ITack-on-white  fell,  apparently  rather  quickly,  into  disuse,  but  it  is  not  known 
whether  local  manufacture  of  decorated  ware  temporarily  lapsed,  or  whether  Rowe, 
the  one  certainly  native  Black-on-white  type,  continued  to  be  produced  until  the 
l^ecos  women  began  to  copy  the  imported  (dazes.  Further  careful  excavation  in 
parts  of  the  ruin  containing  (daze  I deposits  should  solve  this  problem.  When  the 
original  investigations  were  going  on  Local  (daze  I Red  had  not  been  recognized 
and  no  information  was  therefore  gathered  as  to  its  possible  overlap  with  Rowe, 
which,  as  a matter  of  fact,  had  not  as  vet  been  distinguished  as  a separate  Black- 
on-white  tvpe. 

d'he  new  decorated  types  which  caused  so  complete  and  apparently  so  rapid  a 
change  in  the  complexion  of  Pecos  ceramics  were  Glaze  1 and  Biscuit  A,  the  former 
probably  traded  in  from  the  west,  the  latter  from  the  north.  I^'or  a short  time  Biscuit 
A competed  with  Glaze  on  a basis  of  approximate  equality,  but  well  before  the  end 
of  the  (daze  I period  it  had  fallen  to  the  secondary  position  which  it  occupied  there- 
after (for  statistics,  see  Vol.  1,  p.  i<;7).  The  earliest  (daze  type  was  I Red,  as  was 
also  the  case  in  the  (ialisteo  ILisin.-^  (daze  I d ellow,  however,  soon  gained  parity, 
anti,  toward  the  end  of  the  period,  became  the  commoner.  Culinary  ware  was 
Indented  Blind-corrugated.  Miss  Shepard  believes  that  while  some  of  the  early 
Glaze  1 importations  (v'essels  with  basalt  temper)  may  have  come  from  the  Rio 

’ I o he  published  by  the  Lalioratorv  ot  Anthropology. 

^ Because  practically  all  early  excavation  was  done  there,  the  Pajarito  Plateau  was  formerly 
thought  to  have  played  an  important  role  in  the  historv  of  the  Rio  Grande  Glazes.  The  Laboratory  of 
■Anthropology  survey  has  indicated,  however,  that  its  people  took  little  if  anv  part  in  building  up  the 
complex;  and  that  even  in  later  times  they  occupied  a peripheral  position  (Mera,  1934,  p.  14;  1935, 
Maps). 

^ Nelson,  191b,  p.  172. 
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Grande  Valley,  the  greater  part  was  brought  from  the  much  nearer  pueblos  of  the 
Galisteo  Basin  (p.  579). 

After  a certain  length  of  time  Pecos  women  began  to  copy  the  imported  Cilaze 
vessels,  d'heir  first  attempts,  seemingly,  were  to  reproduce  the  handsome  I Red  type, 
d'his  process  may  possibly  have  begun,  as  was  stated  in  the  last  paragraph,  while 
Rowe  Hlack-on-white  was  still  being  made,  and  before  Glaze  I Yellow  attained  its 
full  popularity.  I'he  new  homemade  pottery.  Local  Glaze  1 Red,  was  markedly  in- 
ferior, and  its  manufacture  was  soon  abandoned,  possibly  because,  as  Miss  Shepard 
has  suggested,  the  Pecos  women  could  not  discover  any  nearby  source  of  reasonably 
satisfactory  red  slip  clay.  Better  light  colored  slip  materials,  however,  were  at  hand 
and  experimentation  with  them  doubtless  began  while  Glaze  I was  still  being  im- 
ported. I'his  resulted  in  the  development  of  Glaze  II  and  the  local  manufacture  of 
glaze-decorated  pottery  was  put  solidly  on  its  feet. 

I originally  believed  Glaze  II  to  be  a degenerate  form  of  Glaze  I "i’ellow.  But  in 
the  light  of  Miss  Shepard’s  determination  that  it  was  the  first  Pecos  (jlaze,  its 
deficiencies  are  most  reasonably  to  be  ascribed  to  inexperience,  d'his  illustrates  the 
danger  of  drawing  conclusions  on  the  basis  of  stylistic  criteria  alone,  and  one  is  led 
to  wonder  if  some  of  the  other  apparent  degenerations,  observed  in  Anasazi  ceramics, 
e.g.  of  iMesa  \’erde  Black-on-white,  of  Sikyatki  Polychrome,  or,  to  come  closer  home, 
those  postulated  by  Mera  for  certain  Rio  Grande  Black-on-white  types,  may  pos- 
sibly not  have  been  due  to  causes  not  hitherto  suspected.  Closer  study  of  Glaze  II 
decoration  and  comparison  with  that  of  contemporaneous  Glaze  vessels  from  the 
rest  of  the  area  may  eventually  permit  recognition  of  features  characteristic  of  a 
borrowed,  as  distinguished  from  a moribund,  system  of  design.  Such  information 
would  be  of  great  value.  In  the  absence,  however,  of  the  requisite  data  one  can  only 
state  that  the  copying  process,  at  Pecos,  resulted  in  a lowered  standard  of  execution 
and  in  simplification  of  patterns.  Greater  attention  also  began  to  be  paid  to  the 
decorative  value  of  the  glaze  paint,  thus  putting  into  action  a trend  away  from 
detailed  treatments  and  toward  large,  simple  renderings.  Whether  this  was  peculiar 
to  Pecos,  or  whether  it  was  part  of  a general  artistic  movement  throughout  the 
whole  Glaze  area,  cannot  yet  be  stated.  .At  present  it  seems  that  Pecos  potters  were 
perhaps  always  prone  to  work  along  broader  lines  than  their  neighbors. 

Glaze  1 1 differs  from  Glaze  I not  only  in  technological  and  decorative  inferior- 
ity, but  also  by  taking  on  certain  new  features,  thickened  bowl  rims,  for  example,  and 
the  painting  of  glaze-bordered  red  figures  on  the  exteriors  of  bowls  and  the  necks  of 
ollas.  Closely  similar  changes  were  occurring  at  about  the  same  time  in  other  parts 
of  the  area,  as  is  proved  by  material  collected  by  Morris  at  sites  near  Santa  Fe,  by 
the  writer  at  Frijolito  on  Pajarito  Plateau,  as  well  as  by  Mera’s  sherd  survey. ^ It  is 
therefore  evident  that  Pecos  was  participating  in  a widespread  ceramic  movement, 
l^ecos,  however,  was  probably  not  a leader.  'I  his  is  to  be  inferred  from  the  town’s 
peripheral  position,  and  also  from  the  fact  that  having  hitherto  imported  its  Glaze 
pottery,  rather  than  making  it  at  home,  its  women  were  doubtless  not  yet  sufficiently 

’ The  Santa  Fe  vessels  are  illustrated  in  fig.  72,  c-j;  those  from  I'Vijolito  in  Kidder,  191  s,  pi.  XX\'I  I; 
the  survev  data  upon  rim  form  are  presented  m Mera,  i9SJ>  P-  4- 
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adept  to  have  been  innovators.  From  what  village,  or  group  of  villages,  inspiration 
was  drawn  we  cannot  tell  until  we  know  the  pottery  of  other  parts  of  the  Upper  Rio 
(irande  as  well  as  we  do  that  of  Pecos,  nor  until  further  dendrochronological  studies 
permit  identification  of  the  ruins  at  which  the  new  features  made  their  first  appear- 
ance. 

rhe  Glaze  II  period  was  not  a long  one.  This,  of  course,  only  means  that  the 
Pecos  potters  soon  became  skillful  enough  to  make  vessels  so  much  better  than  those 
produced  by  their  initial  efforts  that  they  are  recognizable  as  a separate  type  (Glaze 

III). 

No  extensive  deposits  of  pure  Glaze  II  were  found  at  Pecos.  Hence  we  have 
little  knowledge  of  the  makeup  of  the  ceramic  complex  of  that  time.  It  is  certain, 
however,  that  Biscuit  B had  already  appeared  in  the  Pecos  \'alley.^  It  came,  pre- 
sumably, from  pueblos  in  the  north.  Trade  in  other  decorated  wares  would  appear 
to  have  been  slight.  The  great  flow  of  (ilaze  from  the  west  was  cut  down;  there  is  no 
evidence  of  Little  Colorado  importations,  and  Hopi  yellow  ware  was  introduced  in 
very  limited  quantities  (see  p.  369).  Culinary  pottery  was  still  Blind-corrugated,  hut 
the  vessels  differ  in  shape  and  in  surface  finish  from  earlier  types  (see  hg.  270). 

In  Glaze  1 1 1 the  pueblo  seems  to  have  taken  on  a new  lease  of  life,  both  archi- 
tecturally and  ceramically.  This  increased  cultural  vigor  was  accompanied  by  a 
renewal  of  contact  with  the  west,  but  the  bulk  of  the  incoming  pottery  was  now  Hopi 
rather  than  Little  Colorado  ware.  We  do  not  yet  know,  however,  if  this  came  from 
the  Hopi  country  proper,  or  if  it  was  made  further  east  in  such  villages  as  that  on  the 
Rio  Puerco  of  the  Last  near  Los  Lunas,  New  Mexico,  whose  rubbish  contains  large 
amounts  of  Hopi  sherds.  ITe  point  can  undoubtedly  be  settled  by  technological 
investigation.  \Vhy  the  Little  Colorado  failed  as  a source  of  trade  is  not  known.  It 
may  possibly  have  been  due  to  the  fact  that  the  Rio  Grande  towns  were  now  produc- 
ing satisfactory  Glaze  pottery  of  their  own  and  that  western  Glaze  was  accordingly 
no  longer  a novelty.  But  some  other,  as  yet  unguessed,  factor  may  have  been  opera- 
tive, for  Pecos  (and,  as  far  as  we  know,  the  whole  L'pper  Rio  (irande)  seems  at  this 
time  to  have  been  insulated  from  all  southwestern  influences.  We  have,  for  example, 
no  single  sherd  of  hour-mile  Polychrome,  Pinto  or  Gila  Polychrome;  nor  did  the 
(tlxcimeris  shell  bracelets,  which  flowed  so  copiously  out  of  the  Gila  into  the  Little 
Colorado  and  the  Hopi  regions  ever,  apparently,  reach  Pecos.  Phe  three-quarter 
grooved  axe  is  likewise  absent. 

•Artistically,  Glaze  III  was  a distinctly  better  product  than  Glaze  11.  I'he  glaze 
paint  averaged  more  lustrous,  and  patterns  began  to  assume  a strength  and  sureness 
and  an  individuality  not  seen  in  the  older  tvpe,  whose  decorations  were,  in  essence, 
poor  copies  of  alien  originals.  Red  exterior  embellishment  became  the  rule.  Bowl- 
rims  were  further  modified.  .As  in  the  case  of  Glaze  II,  it  is  evident  that  Pecos  was 
not  alone  m these  developments.  .Analogous  changes  were  taking  place  elsewhere. 
Pecos  pottery  was,  I suspect,  achieving  a certain  amount  of  decorative  independence, 
although  this  cannot  conclusively  be  demonstrated  until  we  know  more  of  the  wares 
from  other  sites.  But  that  its  potters  were  nevertheless  still  drawing  upon  outside 

' Kidder,  M.  .A.  and  .A.  V.,  1917,  p.  356,  footnote  2. 
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sources  is  suggesteci  by  the  fact  that  certain  elements  of  Glaze  I design  such  as 
opposed  stalked  keys  were  practically  absent  from  (daze  1 1,  but  reappeared  strongly, 
though  in  somewhat  altered  form,  in  (daze  III.  It  is  to  be  supposed,  in  this  case, 
that  the  device  was  kept  alive  elsewhere  during  (daze  1 1 and  was  then  reintroduced 
at  I^ecos. 

1 1 is  certain,  because  of  the  more  or  less  similar  dev'elopment  of  pottery  through- 
out the  area,  that  the  Glaze  towns  kept  in  close  touch  with  one  another.  The 
phenomenon  can  hardly  be  attributed  to  parallel  evolution.  Inter-village  visiting 
must  have  given  opportunity  for  women  to  see  the  products  of  their  contemporaries 
and,  indeed,  there  came,  to  Pecos  at  least,  a great  amount  of  pottery  from  other 
pueblos,  as  is  shown  by  the  6-8%  of  (daze  sherds  with  non-local  temper  that  appear 
in  material  from  the  Glaze  II  to  I\'  horizons  inclusive  (see  p.  ^79).  -An  important 
point  which  must  eventually  be  settled  is  whether  l^ecos  was  unique  in  this  regard, 
or  whether  there  was  also  large-scale  interchange  among  the  villages  nearer  the 
centre  of  the  Glaze  area. 

(daze  I\  presents  interesting  problems,  bhe  stratigraphic  tests  made  during  the 
early  years  of  the  Pecos  excavation  seemed  to  indicate  that  this  type  made  a sudden 
appearance,  persisted  for  a rather  short  time,  and  passed  equally  suddenly  out  of  use. 
I was  unable  to  discern  a transition  between  (daze  1 1 1 and  I\',  or  between  IV  and  \k 
It  therefore  then  appeared  that  Glaze  III  might  have  developed  directly  into  (dlaze 
\',  with  Glaze  I\'  being  macie  as  a separate  type  during  the  process.  Mrs.  Kidder  and 
1 summed  the  matter  up  as  followsd 

“hound  in  the  same  strata  that  produce  the  latest  forms  of  Type  q 
and  the  earlier  forms  of  hype  5,  is  a certain  percentage  of  pieces  scarcely, 
if  at  all,  different  from  the  pottery  which  in  a former  paper  we  have  called 
“ Pajaritan,”  and  have  described  as  I'vpe  4 in  the  present  one.  It  seems  to 
come  in  abruptly,  runs  but  a short  course,  and  abruptly  disappears,  ap- 
parently with  no  prececiing  or  succeeding  type.  Its  high,  rather  thin  rims, 
red  color,  good  glaze,  and  specializeti  decoration,  do  not  fit  at  all  well  in  the 
Pecos  series.  1 1 was  commonly  buried  with  the  dead,  as  were  Types  1 , 2,  and 
q;  while  Type  ; vessels  were  almost  never  so  deposited.  One  of  three  con- 
clusions might  be  arrived  at:  ( i ) that  it  was  really  transitional  between  q 
and  but  that  we  have  not  sufficient  evidence  or  sufficient  acumen  to 
enable  us  to  recognize  it  as  such;  (2)  that  it  was  a short-lived  secondary 
style,  arising  from  I'ype  q and  running  a course  parallel  to  early  hype  ; ; 

(q)  that  it  was  made  by  a group  of  people  from  the  Pajarito  who  settled 
at  J^ecos,  as  the  Hano  did  at  Hopi,  were  assigneci  a section  of  the  site,  made 
their  own  style  of  pottery,  and  continued  their  own  mortuary  customs; 
hnallv  losing  their  cultural  identity  or  moving  away.’’ 

Subsequent  study  has  shown  the  first  of  the  above  hypotheses  to  have  been 
correct,  for  when  the  decoration  of  the  Glazes  was  analyzed  the  transitional  nature 
of  Glaze  I\’  patterns,  which  of  course  could  not  be  made  out  from  the  small  sherds 

' Kidder,  M.  .A.  and  .A.  1917,  p.  3^7. 
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collected  in  testing,  became  clearly  evident.  .And  that  our  1917  graphs  indicated  an 
almost  overnight  arrival  oi  Glaze  I\"  was  due  to  the  tact  that  in  our  classification  of 
the  sherds  we  placed  most  pieces  transitional  between  Glazes  III  and  I\"  in  the 
(ilaze  HI  category,  because  of  their  light-colored  slip  and  because  the  bowl  rims 
still  retained  some  Glaze  III  attributes,  d'his  of  course  resulted  in  throwing  the 
begmning  of  our  Glaze  IV  curve  into  the  air.  As  a matter  of  fact,  we  later  found  beds 
of  pure  Glaze  IV  refuse  in  the  ruins  of  the  pueblo,  which  led  us  to  believe  that  this 
type  must  have  been  intermediate  between  1 1 1 and  V,  rather  than  contemporaneous 
with  earlv  Glaze  V. 

While  the  chronological  position  of  (ilaze  lA"  is  thus  established,  and  while, 
as  has  been  brought  out  in  the  descriptive  sections,  its  decoration  originated,  in 
major  portion  at  least,  from  that  of  (ilaze  III,  eventually  to  change  into  that  of 
(ilaze  y,  the  type  nevertheless  broke  sharply  away  from  both  earlier  and  later 
canons  in  the  use  of  red  slip,  in  excellence  of  brushwork,  and  in  the  stressing  of 
decorative  detail.  Here  again  we  seem  to  see  the  effect  of  outside  influence.  Red 
pottery  was  perhaps  becoming  popular  elsewhere  and  the  fashion  was  taken  up  at 
Pecos.  Possibly  there  was  an  actual  influx  of  potters,  caused  by  the  abandonment 
of  other  towns.  Something,  at  any  rate,  induced  a change  in  slip-color  and  a notable 
improvement  in  painting.  .As  Miss  Shepard  has  failed  to  find  good  red  slip  clays  in 
the  Pecos  A allev,  it  is  to  be  supposed  that  those  used  in  the  manufacture  of  Glaze 
IV  were  sought  at  a distance  or  acquired  in  trade.  Clay  and  temper,  however,  were  of 
local  origin,  and  after  a certain  length  of  time  the  Pecos  potters  reverted  to  the  more 
easily  obtainable  light-colored  slips,  d'hese,  indeed,  began  to  return  to  favor  w.hile 
decoration  still  held  to  Glaze  1\"  standards.  .At  this  stage  there  were  turned  out  such 
vessels  as  are  illustrated  in  figure  iqq,  r,  which,  both  in  design  and  in  rim  form, 
are  clearly  transitional  between  Glaze  IV  and  (ilaze  V. 

Imported  pottery,  during  the  Glaze  III  and  IV  periods,  was  for  the  most  part 
Biscuit  H.  Biscuit  ware  after  showing  great  strength,  in  the  form  of  Biscuit  .A,  at  the 
very  beginning  of  the  (ilaze  I period  (A'ol.  I,  p.  157),  dropped  to  the  minor  position 
which  it  held  through  (ilaze  IA\  to  disappear  early  in  Glaze  V.  V essels  from  the 
Little  Colorado  were  apparently  absent  during  (ilazes  III  and  IV,  the  only  pottery 
to  have  reached  Pecos  in  any  quantity  from  without  the  Rio  Cirande  area  having 
been  Hopi  wares,  first  Jeddito  Black-on-yellow,  later  Sikyatki  Polychrome.  The 
correlation  between  these  types  and  the  Pecos  (ilazes  is  unfortunately  not  precise, 
due  to  lack  of  recognition,  in  the  held,  that  two  Hopi  types  were  involved,  with 
consequent  failure  to  catalogue  individual  sherds  (see  p.  qbq).  The  notes  indicate 
clearly,  however,  that  in  Glaze  III  and  IV  Hopi  importations  were  heavier  than  in 
earlier  or  later  times.  Some  fragments  were  collected,  mostly  from  strata  of  those 
periods,  but  as  they  were  culled  from  hundreds  of  thousands  of  sherds  it  can  be  seen 
that  they  really  constituted  an  insignihcant  fraction  of  the  Pecos  ceramic  complex, 
even  when  they  were  most  common. 

I he  cooking  pottery  of  this  general  horizon  was  a thin-walled,  excellently 
moulded  product,  Blind-Corrugated  with  large  shallow  indentations  (hg.  270). 
Vessels  similar  in  shape  and  surface  hnish  seem  to  have  been  made  at  about  the 
same  time  on  the  Pajarito  Plateau. 
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I he  gradual  abandonment  ot  red  slips  and  the  concurrent  thickening  of  the 
bowl  rim  mark  the  change  trom  (daze  1\'  to  (daze  and  the  opening  of  the  epoch 
of  Pecos’s  greatest  ceramic  independence.  L ntil  then  Pecos  seems  to  have  been  an 
integral  part  ol  an  apparently  tairlv  homogenous  development  throughout  the  whole 
Glaze  area.  This  belief  rests,  however,  on  somewhat  tenuous  evidence,  as  we  have 
no  data  regarding  the  pottery  of  other  towns  save  that  on  rim  form  presented  by 
■Mera,  Nelson’s  brief  characterization  of  Galisteo  types,  and  the  present  writer’s 
superficial  study  of  vessels  from  the  Pajarito  Plateau.’  But  there  is  no  doubt  that  in 
(daze  the  local  potters  emancipated  themselves  from  their  neighbors,  who  appear, 
though  evidence  regardinij  their  products  is  meagre,  to  have  pursued  the  stylistic 
trends  of  (daze  Phis  is  seen  most  clearly  in  the  bowl  rims,  which  became  still 
taller  and  thinner,  eventually  to  assume  the  outcurved  form  characteristic  of  Glaze 
VI. 

•At  Pecos  the  bowl  rim  shrank,  so  to  speak,  into  itself,  growing  thicker  and 
rounder.  At  the  same  time  the  interior  decoration  of  bowls  was  reduced  to  a mere 
encircling  red,  glaze-bordered  stripe,  bowl  exteriors  still  retaining  modified,  and  in 
general  simplified,  renderings  of  the  red  figures  of  the  earlier  (jlazes.  The  art  of  the 
other  pueblos  of  this  period  is  not  as  yet  knowm.  We  therefore  cannot  tell  whether 
or  not  similar  changes  were  widespread,  but  at  Pecos  they  are  strongly  marked  and 
are  safely  attributable  to  an  increasing  desire  to  produce  a handsomer  and  more 
lustrous  glaze.  It  is  uncertain  just  what  steps  were  taken  to  achieve  the  desired 
effect,  but  applications  were  at  any  rate  much  thicker,  and  the  compound  spread, 
and  even  ran,  on  firing  to  such  an  extent  that  it  was  useless  to  attempt  the  drawing 
of  neat  or  accurate  patterns.  Detail  w'as  accordingly  more  and  more  eliminated, 
emphasis  coming  to  be  placed  upon  the  large,  bold  figures  which  alone  could  display 
the  rich  glossiness  of  the  paint  without  losing  all  meaning. 

That  (daze  \ was  made  at  Pecos  is  evident  from  the  nature  of  its  paste.  It 
would  appear,  indeed,  that  it  was  perhaps  made  only  there,  for  its  characteristic 
yellowish-white  slip  and  peculiar  bowl  rims  render  it  easily  recognizable,  even  in 
small  fragments;  and  such  fragments  are  rare  in,  or  absent  from,  collections  from 
other  parts  of  the  (daze  area.  A few  sherds  occur  at  the  nearby  (jalisteo  Basin  sites. 
These  contain  tempering  material  identical  with  that  of  Pecos  Glaze  (see  p.  sip) 
and  they  doubtless  came  from  Pecos  in  trade.  Taos  is  the  only  locality  which  yields 
significant  amounts  of  pottery  similar  to  Pecos  Glaze  \ , but  in  the  absence  of 
technological  studies  it  is  impossible  to  say  w'hether  it  was  a local  or  an  imported 
product. 

•At  the  height  of  this  period  the  ceramic  complex  of  Pecos  consisted  only  of 
(daze  \’  and  the  excellent  Faint-striated  cooking  ware  (see  p.  319).  Biscuit  had 
ceased  to  be  imported,  at  least  in  c|uantitv,  very  few  sherds  of  this  pottery  having 

' Mera,  1933;  Nelson,  1916;  Kidder,  1915.  I^ublication  of  the  abundant  Cilaze  material  recently 
excavated  bv  the  University  of  New  Mexico  at  the  ruins  near  Bernalillo  will  throw  much  light  upon 
this  problem. 

2 Mera,  1933,  PP- 
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been  found  in  Glaze  deposits.^  Biscuit,  as  a matter  of  fact,  had  probably  already 
been  succeeded  in  the  north  by  Sankawi  Black-on-cream,  but  even  this  was  repre- 
sented by  only  a few  small  bits  (see  p.  369). 

In  the  matter  of  actual  imports  and  of  stylstic  influences,  the  time  in  question 
was,  for  Pecos,  one  of  very  unusual  freedom  from  ceramic  dependence  upon  other 
communities.  It  covered,  if  my  chronological  estimates  are  correct,  almost  the  whole 
17th  Century.  And  to  judge  by  the  number  anci  size  of  the  buildings  that  appear  to 
have  been  occupied  during  Glaze  \’,  the  pueblo  was  then  larger  and  more  prosperous 
than  it  had  ever  been  before.  The  Spanish  had  colonized  XTw  Mexico;  by  1620  the 
great  M ission  had  been  erected,  and  a Catholic  priest  was  in  residence.  The  intro- 
duction of  Christianity  resulted  in  bringing  to  an  end  the  custom  of  burying  vessels 
with  the  dead,  but  European  contact  had  no  effect  upon  the  manufacture  of  pottery 
save,  perhaps,  in  suggesting  the  shallow  “soup-plate”  form  (see  p.  273)  and  the 
clay  “candlestick”  (see  p.  276).  It  has  been  suggested  that  the  less  controllable 
glaze  paint  of  the  late  period  might  have  been  compounded  after  a Spanish  formula, - 
but  Miss  Shepard  finds  it  to  contain  the  same  ingredients  as  do  the  earlier  glazes. 

Changes,  however,  began  to  take  place  toward  the  end  of  the  17th  Century. 
Fhe  standard  Glaze  V,  which,  from  the  great  amounts  of  rubbish  containing  it, 
must  have  been  made  for  a long  time,  underwent  the  modifications  in  vessel  form 
and  in  the  further  breaking  down  of  design  which  permit  the  segregation  of  the 
variety  we  have  called  Late  Glaze  \ . In  the  deposits  carrying  Late  Glaze  there  are 
found  the  first  specimens  of  Glaze  \d ; and  shortly  thereafter.  Plain  Red,  Plain 
Black,  and  Modern  painted  pottery  put  in  their  appearance. 

Cnfortunately,  material  for  study  of  this  important  period  is  most  unsatis- 
factory. Xo  really  good  stratigraphic  evidence  could  be  obtained,  as  the  upper  layers 
of  the  rubbish  heaps  suffered  severe  erosion  during  the  hundred  years  which  elapsed 
between  the  abandonment  of  the  pueblo  and  the  beginning  of  our  excavations.  Xor 
did  we  find,  in  rooms  or  kivas,  any  considerable  beds  of  unmixed  debris  of  later  date 
than  middle  (daze  \k  Hence  we  could  not  determine  the  exact  chronological  relation 
of  Glaze  \'I  to  Late  Glaze  \’,  and  of  these  two  to  early  Modern  painted.  Plain  Red, 
and  PI  ain  B1  ack. 

(daze  y\  is  obviously  an  extremely  degenerate  type,  d'he  vessels  are  poorly 
made  and  their  decoration  is  mere  daubing.  Inability  to  discern  any  clear  transition 
between  (daze  V,  even  in  what  were  obviously  its  latest  manifestations,  and  Glaze 
\’l,  led  me,  soon  after  the  excavations  began,  to  doubt  that  the  one  had  been  derived 
directly  from  the  other.  .And  the  much  greater  abundance  of  pottery  seemingly 
identical  with  (daze  \d  at  the  ruins  of  San  Cristobal  naturally  raiseci  the  suspicion 
that  our  specimens  had  come  from  the  Galisteo  Basin.  This  has  been  confirmed  by 
M iss  Shepard,  who  finds  that  (daze  \d  sherds  from  Pecos  are  almost  all  tempered 
with  non-local  igneous  rock.  The  type  is  therefore  evidently  an  importation. 

' Small  numbers  of  early  slierds  may  always  be  expected  to  find  their  way  into  late  strata  as 
result  of  breakage  of  heirlooms,  churning  of  refuse,  etc.  .At  Pecos  even  Black-on-white  occasionally 
turned  up  in  debris  of  the  historic  period. 

’ \elson,  1916,  p.  176. 
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Seen  in  the  above  light,  certain  peculiarities  of  (ilaze  \ I are  more  easily  under- 
standable than  they  were  when  it  was  thought  to  have  been  derived  Irom  Pecos 
(jlaze  Its  tall,  outcurved  bowl  rims,  for  example,  seem  to  be  traceable  to  a con- 
tinuation of  the  heightening  begun  in  Glaze  l\h  This  raising  and  bending  of  the  rim 
did  not  find  favor  at  Pecos,  where  the  thick  Glaze  \ rim  developed,  but  it  progressed 
steadily  in  other  parts  of  the  area,  as  is  shown  bv  the  profiles  of  Mera’s  Group  K 
sherds,  which  are  roughly  contemporaneous  with  Pecos  Glaze  \ d And  such  charac- 
teristics as  very  high  percentage  of  red-slipped  vessels,  and  lack  of  glaze-bordered 
red  embellishments,  neither  of  which  could  be  recognized  as  logical  evolutions 
from  the  light-slipped  and  consistently  polychrome  Glaze  can  now  be  explained 
as  having  developed,  probably  in  the  Galisteo  Basin,  during  the  time  that  Glaze 
was  likewise  degenerating  into  Late  Glaze  \ . 

Late  Glaze  however,  is  a better  ware  than  Glaze  VI.  One  wonders,  accord- 
ingly, why  the  latter  should  have  supplanted  it.  For  this  it  did,  quite  definitely,  for  a 
short  period.  And  then  the  whole  complexion  of  Pecos  ceramics  was  altered  by  the 
rise  of  the  Modern  group — Modern  painted.  Plain  Red,  and  Plain  Black. 

-As  has  been  explained,  stratigraphic  conditions  at  Pecos  were  so  poor  as  regards 
the  later  horizons,  that  the  exact  sequence  of  the  various  wares  is  uncertain.  .And 
because  it  was  not  sacked  or  deserted  during  the  Pueblo  Revolt  of  1680,  Pecos  pro- 
vides no  archaeological  evidence  for  tying  the  Revolt  years  into  our  ceramic  history. 
However,  the  tremendous  upheavals  of  that  calamitous  decade  may  well  have  shaken 
things  up  to  such  an  extent  as  to  give  a final  quietus  to  the  evidently  fast  weakening 
(dazes  and  to  have  facilitated  the  introduction  of  attractive  new  wares. 

Modern  painted  (Tewa  Polychrome)  pottery  originated,  without  much  ques- 
tion, in  the  old  Biscuit  area.  .And  that  Biscuit  ware  through  Sankawi  Black-on- 
cream  contributed  to  its  development,  is  probable.  Mera  ( 1932)  believes  Sankawi 
Black-on-cream  to  be  “directly  derived”  from  Potsuwi’i  Incised  (p.  7),  but  con- 
siders its  decoration  “clearly  derived”  (p.  10)  from  Biscuit.  The  latter  statement  is 
certainly  correct,  but  that  regarding  the  influence  of  Potsuwi’i  upon  Sankawi  must, 
as  Miss  Shepard  has  shown,  be  checked  bv  technological  study.  Even  should  Pot- 
suwi’i and  Sankawi  pastes  be  proved  identical  and  different  from  the  paste  of  Bis- 
cuit, the  fact  that  Sankawi  is,  like  Biscuit,  light-slipped  and  that  its  decoration  is 
obviously  of  Biscuit  origin,  while  Potsuwi’i  is  unslipped  or  mica-washed,  surely 
indicates  that  Potsuwi’i  should  not  be  called  a “ prototype  ” ' Mera,  p.  8)  of  Sankawi. 
•At  most,  the  latter  may  have  had  a mixed  ancestry.  There  should  be  reviewed,  in 
this  connection,  .Miss  Shepard’s  timely  remarks  regarding  the  danger  of  loose  usage 
of  terms  implying  genetic  relationships  (see  p.  496). 

Sankawi  Black-on-cream,  as  1 have  said,  probably  contributed  to  the  dev^elop- 
ment  of  Modern  painted  ware.  But  in  this  case,  again,  it  would  be  hazardous  to 
postulate  too  direct  a descent.  Like  Sankawi,  Modern  painted  is,  for  the  most  part, 
tuff-tempered,  it  also  bears  a light  slip  peculiarly  well  suited  to  receive  matte  paint 
of  organic  origin.  On  the  other  hand.  Modern  painted  vessels  bear  red  slips  and 
paints,  substances  which  require  a firing  treatment  different  from  that  employed 

> Mera,  193.:;,  p.  7. 
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for  the  earlier  matte  paint  wares.  And,  in  decoration,  Modern  painted  departs 
v'ery  radically  from  Biscuit  standards.^  On  the  whole,  the  type  appears  to  be  the 
result  of  a combination  of  Biscuit-Sankawi  and  Glaze  traits.  But  it  was  more  than 
a mere  hybrid,  for  its  designs  establish  an  entirely  new  and  highly  original  style. 

Material  permitting  demonstration  of  a slow  transition  from  Sankawi  may  yet 
come  to  light,  but  at  present,  as  for  the  origin  of  Biscuit  .A,  one  is  tempted  to  postu- 
late a ceramic  mutation,  the  achievement,  perhaps,  of  a small  group  following  the 
lead  of  some  unusually  gifted  potter.  Careful  excavation  of  middle  and  late  17th 
Century  ruins  in  the  Biscuit  area  and  meticulous  technological  and  artistic  studies 
of  their  pottery  are  badly  needed. 

Xo  matter  how  it  got  its  start.  Modern  painted  evidently  emanated  from  a re- 
gion where  tuffs  abounded,  the  great  bulk  of  the  specimens  collected  at  Pecos  being 
tempered  with  this  substance.  That  they  reached  the  pueblo  in  trade  is  further  indi- 
cated by  the  fact  that  the  few  sand-tempiered,  and  therefore  probably  locally  made, 
pieces  are  inferior  in  decoration  to  the  tuff-tempered  majority  (see  p.  551). 

Two  other  wares  made  their  appearance  at  about  the  same  time  —Plain  Black 
and  Plain  Red.  Approximately  half  the  sherds  of  Plain  Black  are  tuff-tempered, 
while  those  of  Plain  Red  are  for  the  most  part  tempered  with  sand  (see  p.  547).  The 
origin  of  these  types  is  as  yet  a mystery.  Xo  undecorated  red  pottery,  nor  any 
smudged  black  had  been  made  in  this  region  in  earlier  times.  In  the  Southwest  as  a 
whole,  smooth-surfaced  plain  red  pottery  had  its  greatest  vogue  in  the  Gila  drainage 
and  in  Chihuahua.  Smudged  black,  in  the  form  of  bowls,  was  also  popular  on  the 
Gila,  particularly  along  its  upper  tributaries;  only  in  Chihuahua  was  this  technique, 
so  far  as  1 know,  applied  to  small-mouthed  containers.  But  all  the  southern  reds  and 
smudged  blacks  had  seemingly  passed  out  of  use  and  been  long  forgotten  before 
similar  wares  got  their  start  in  the  L pper  Rio  Grande.  One  can  therefore  hardly 
attribute  their  genesis  in  that  region  to  imitation  of  any  other  .Anasazi  or  Hohokam 
product.  It  would  thus  appear  that  they  may  have  evolved  independently  in  our 
area.  The  making  of  undecorated  red  vessels  was  of  course  no  remarkable  achieve- 
ment, as  red-burning  clays  had  successfully  been  handled  in  the  Glaze  area  for 
generations.  .And  although  smudging  might  easily  have  been  discovered  accidentally, 
it  is  a much  less  obvious  process  than  mere  failure  to  decorate,  and  so  one  should 
not  take  for  granted  that  it  was  worked  out  de  novo  in  the  Rio  Grande.  It  might 
have  been  learned  from  Mexican  Indians  accompanying  the  Spanish  colonists,  a 
possibility  perhaps  strengthened  by  the  fact  that  much  of  the  Plain  Black  pottery 
found  at  Pecos  was  tuff-tempered  and  therefore  doubtless  came  from  exactly  the 
region  first  settled  by  the  Spaniards. 

From  the  end  of  the  Glaze  I period  to  the  beginning  of  Glaze  the  towm  had 
been  supplying  most  of  its  own  needs  in  the  matter  of  decorated  vessels.  It  is  true 
that  it  kept  step,  more  or  less,  with  the  rest  of  the  Glaze  area,  but  it  seems  not  to 
have  been  unduly  subservient  to  other  towns.  .And  in  Glaze  \ it  not  only  achieved 
even  greater  stylistic  independence,  but  the  quality  of  its  products,  both  decorated 
and  culinary,  was  quite  as  high,  if  not  higher,  than  ever  before.  It  is  accordingly  not 

’ See  also  discussion  ot  these  points  in  \'ol.  I,  p.  i6t. 
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easy  to  understand  the  marked  ceramic  retrogression  at  I^ecos  during  the  Modern 
period.  As  tar  as  we  know,  it  sudered  less  than  did  most  other  pueblos  during  and 
after  the  Revolt.  It  is  thought  that  not  until  toward  the  middle  of  the  i8th  Century 
did  Comanche  raids  and  the  inroads  of  disease  initiate  the  decline  that  ultimately 
depopulated  the  town.  Yet  in  these  apparently  still  prosperous  times  the  Pecos 
potters  relapsed  once  more  into  mediocrity,  wholesale  importation  of  vessels  seems 
to  have  been  resumed,  and  those  that  were  made  at  home  were  of  distinctly  lowered 
quality,  as  is  evidenced  by  the  inferiority  of  the  sand-tempered,  and  so  presumably 
locally-made,  examples  of  Modern  painted  and  Plain  Red  wares.  The  contemporan- 
eous cooking  vessels  ( Heavily-striateci,  see  p.  320)  were  also  less  gracefully  formed, 
more  carelessly  finished,  and  possessed  a much  more  friable  paste  than  those  of  the 
preceding  Glaze  period.  It  may  be  that  the  above-mentioned  attacks  and  epi- 
demics began  earlier  than  has  been  supposed;  or  other  adverse  factors  of  which  we 
are  as  yet  ignorant  may  have  led  to  the  breakdown  of  the  potter’s  art.  It  is  possible, 
on  the  other  hand,  that  retrogression  in  this  industry  was  not  linked  with  unfavor- 
able economic  conditions.  New  interests  might  have  induced  the  Pecos  women  to 
slight  their  pottery.  A notable  increase  in  the  handling  of  buffalo  products,  for 
example,  could  have  rendered  hide-tanning  and  the  making  of  leather  goods  for 
trade  to  the  west  more  profitable  than  moulding  and  firing  vessels.  Once  started,  a 
trend  of  this  sort  could  quickly  have  caused  an  increase  of  importations  and  deteri- 
oration of  such  ware  as  was  still  produced  at  home.  A similar  phenomenon  is  at 
present  taking  place,  I am  told,  at  Zuhi,  whose  women  are  said  to  be  abandoning 
pottery-making  because  they  have  found  that  it  pays  them  better  to  devote  their 
time  to  the  manufacture  of  silver-and-turquoise  jewelry. 

\\  hile  most  of  the  foreign  pottery  that  was  brought  to  Pecos  during  the  Modern 
period  seems  to  have  originated  in  the  old  Biscuit,  tuff-tempering  area,  a not  incon- 
siderable amount  also  emanated  from  the  Jemez  region  in  the  form  of  Tsia  Poly- 
chrome (p.  377).  f rom  greater  distances  came  a few  Zuhi  and  .Acoma  vessels  (pp. 

d74>d^o). 

As  has  been  said,  we  know  relatively  little  of  the  ceramic  history  of  Pecos  during 
the  shift  from  (ilaze  V to  the  Modern  group.  Our  information  is  even  slighter  for  the 
period  from  1700  to  1838,  in  which  year  the  few  survivors  abandoned  the  pueblo  and 
emigrated  to  jemez.  Fhe  rubbish  heaps  yielded  scant  evidence  because,  as  the  village 
shrank  in  size,  refuse  was  scattered  here  and  there  about  the  houses  and  plazas,  or 
was  dumped  in  small  quantities  into  disused  rooms,  and  much  less  than  before  was 
thrown  on  the  great  midden  along  the  eastern  slope,  which  for  so  many  centuries 
had  received  regular  increments  of  household  sweepings,  and  in  which  was  accumu- 
lated so  complete  a record  of  earlier  pottery  developments.  And  while  we  encounter- 
ed a few  pockets  of  Modern  refuse  in  the  rooms,  such  deposits  were  seldom  exten- 
sive, nor  could  their  exact  chronological  interrelation  be  established,  do  tell  the 
truth,  I failed  fullv  to  realize  the  importance  of  this  period  until  after  excavation  had 
ceased,  b'or  this  reason,  and  because  of  other  considerations  which  will  be  discussed 
in  the  concluding  volume  of  the  Pecos  series,  I dug  very  few  i8th  Century  rooms.  It 
is,  however,  certain  that  careful  work  on  the  north  and  east  sides  of  the  (ireat 
Ouadrangle,  if  undertaken  with  knowledge  of  the  problems  involved,  would  supply 
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a great  deal  of  valuable  information  upon  what  is  at  present  the  least  understood 
phase  of  Anasazi  ceramic  history. 

In  summarizing  the  results  ot  our  study  ot  Pecos  pottery,  we  reach  the  some- 
w’hat  depressing  conclusion  that  we  have  been  devoting  our  efforts  to  the  wares  of  a 
town  which  was  peripheral  to  an  area  which  was  itself  peripheral.  We  have  seen  that 
the  settlement  of  the  Upper  Rio  Grande  by  sedentary,  agricultural  Indians  only  took 
place  at  a relatively  late  date;  that  its  first  wares,  Black-on-white  and  Corrugated, 
were  derived  in  one  way  or  another  from  those  of  peoples  to  the  west  or  northwest; 
and  that,  of  the  two  characteristic  Upper  Rio  Grande  wares  of  the  Regressive  Pueblo 
period,  Biscuit  probably  developed  from  the  so  to  speak  secondarily  derived  Rio 
Grande  Black-on-whites,  while  the  Glazes  doubtless  owed  much  to  inspiration  from 
the  Little  Colorado.  The  Upper  Rio  Grande  has  thus  proved  to  have  been  essentially 
a receptive  area,  and  our  study  of  Pecos  has  suggested  that  it,  in  turn,  stood  in  a 
similar  relation  to  the  more  centrally  located  villages  of  the  Upper  Rio  Grande,  as  it 
seems  to  have  been  dependent,  throughout  much  of  its  career,  upon  actual  importa- 
tion of  a large  portion  of  its  pottery,  and  even  during  the  Glaze  II  to  IV  periods  it 
appears  to  have  been  under  influence  from  other  towns.  Only  for  the  century  or  so  of 
Glaze  V did  Pecos  stand  ceramically  on  its  own  feet;  and  in  its  last  years  it  again  fell 
under  outside  dominance. 

This,  as  has  been  said,  is  somewhat  discouraging,  for  our  work  at  Pecos  was 
undertaken  in  the  hope  that  it  would  throw  light  upon  fundamental  problems  of 
Southwestern  archaeology,  and  such  problems  are  usually  best  attacked  in  nuclear 
regions.  It  must  be  remembered,  however,  that  in  1914,  when  Pecos  was  selected  for 
excavation,  not  even  the  outlines  of  Southwestern  history  had  yet  been  sketched; 
one  held  was  as  likely  to  yield  signihcant  information  as  another;  Pecos  was  a large 
site;  it  was  known  to  have  been  occupied  until  a late  date;  its  evidently  deep  middens 
not  only  offered  excellent  prospects  for  stratigraphic  study,  but  also  bore  sherds 
proving  them  to  run  back  to  Black-on-white  times.  The  Black-on-white  wares,  at 
that  time,  still  remained  unclassihed,  nor  had  it  been  realized  that  those  of  the  Rio 
Grande  might  be  centuries  younger  than  the  superhciallv  similar  products  of  other 
regions.  Finally,  I was  then  of  the  opinion  that  Southwestern  culture  was  of  more 
directly  Mexican  origin  than  has  since  proved  to  have  been  the  case;  and  it  seemed 
to  me  that  migrations  from  the  south  might  more  readily  have  passed  up  the  Rio 
Grande  valley  than  across  the  mountains  of  western  New  Mexico  and  eastern 
Arizona  or  the  deserts  of  Arizona’s  southern  border.  Hence  1 thought  it  possible 
that  below  the  obviously  instructive  late  deposits,  which  I was  sure  existed  at  Pecos, 
there  might  also  be  found  remains  illustrating  the  first  stages  of  Southwestern  de- 
v'elopment.  These,  of  course,  were  not  forthcoming.  But  the  investigations  at  Pecos 
have  called  attention  to  problems  of  the  diffusion  of  traits,  of  the  interaction  of 
ethnic  groups,  of  inter-area  and  intra-regional  trade,  which,  from  a broader  point  of 
view,  are  quite  as  important  as  those  of  the  origin  and  primary  diffusion  of  any 
single  culture.  .As  the  study  of  .American  archaeology  progresses  and  as  the  relatively 
easily  reconstructed  histories  of  the  most  sharply  marked  nuclear  cultures  are  worked 
out,  we  shall  be  required  to  attempt  visualization  of  New  World  culture  in  its  en- 
tirety. And  the  soundness  of  the  results  which  we  shall  then  attain  will  depend  in 
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large  measure  upon  our  ability  to  interpret  just  such  phenomena  as  are  exemplified 
at  Pecos  and  other  peripheral  communities. 

So,  all  m all,  it  is  probably  as  well  that  Pecos  was  chosen  rather  than  some  more 
ancient  and  more  centrally  located  ruin  in  the  San  Juan  or  the  Little  Colorado.  The 
excavations  at  Pecos  played  a useful  part  in  the  growth  of  Southwestern  archaeologi- 
cal field  technique,  and  the  site  was  large  enough  to  permit  us  to  work  for  a number 
of  years  without  exhausting  its  cemetery-rubbish  heaps  or  much  more  than  sampling 
the  buildings,  d’hus  ample  materials  still  remain  for  examination  by  the  better 
equipped  students  of  the  future,  while  a pueblo  less  extensive  might  have  been 
cleared  completely  and  much  invaluable  evidence  have  been  destroyed.  The  partial 
and  possibly  ill-interpreted  results  of  our  necessarily  experimental  work  can  there- 
fore still  be  reviewed  by  others. 

Outstanding  among  the  many  useful  lessons  learned  is  that  we  should  have  dug 
less  each  season.  As  it  w'as,  we  hardly  had  time  to  complete  the  routine  care  of  the 
one  summer’s  collections  before  we  had  to  take  the  held  again.  Hence,  in  spite  of  one 
or  two  lay-offs  when  a certain  amount  of  study  was  done,  we  never  reallv  caught  up, 
there  was  never  opportunity  thoroughly  to  digest  our  hndings,  formulate  problems, 
and  plan  intelligently  for  coming  campaigns.  It  has  also  been  demonstrated  by  the 
l^ecos  investigation  that  it  is  most  essential  for  technological  research  to  go  hand- 
in-hand  with  excavation.  Had  we  been  in  possession  of  Miss  Shepard’s  hndings 
before  held-work  ceased  we  would  have  paid  far  more  attention  than  we  did  to  cer- 
tain deposits,  and  all  stratigraphic  situations  would  have  been  better  handled.' 
I‘or  instance,  it  is  now  clear  that  we  should  have  taken  a greater  number  of  more 
careful  tests  in  late  Hlack-on-white  and  earlv  Glaze  I strata,  and  should  have  been 
more  keenly  on  the  lookout  for  beds  of  unmixed  refuse  dating  from  those  horizons. 
Had  we  done  so  we  might  well  hav'e  determined  whether  or  not  the  local  manufac- 
ture of  decorated  pottery,  in  the  form  of  Rowe  Hlack-on-white,  persisted  through 
the  span  of  years  during  which  we  think  Glaze  I was  being  imported.  .Another  still 
moot  point  which  might  have  been  settled  concerns  the  exact  chronological  relation 
of  Local  Glaze  I Red  to  (ilaze  II.  Our  data  regarding  the  percentages  of  Local  (daze 
I Red  and  other  contemporaneous  types  are  also  very  poor.  'Fhis  is  due  to  the  fact 
that  Local  (daze  I Red  was  not  even  recognized  as  a separate  type  until  several 
seasons  had  elapsed  (it  was  not  mentioned  in  the  first  report  on  Pecos  pottery — 
Kidder,  M.  .A.  and  .A.  \'.,  1917);  nor  was  its  importance  as  the  earliest  Pecos  (daze 
realized  until  Miss  Shepard’s  determination  of  the  nature  of  its  tempering  material 
proved  that  it  was  not  merely  a short-lived,  degenerate  form  of  (ilaze  I Red.  Hence 
its  unprepossessing  sherds  were  at  first  entirely  ignored,  nor,  even  later,  was  it 
given  the  special  attention  which  it  deserved.  The  result  was  that  Local  (daze  I 
Red  is  practically  absent  from  the  selected  lots. 

d'he  case  of  Local  (daze  I Red  is  only  one  of  several  in  which  our  practice  of 
choosing  for  preservation  what  we  considered  to  be  “typical”  pieces  has  left  us 
with  inadequate  representation  of  material  which  has  since  turned  out  to  be  signi- 

' Practical  and  theoretical  aspects  of  stratigraphic  excavation  will  he  considered  in  the  section  on 
held  methods  in  the  hnal  volume  ot  this  series. 
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rtcant.  Our  mistake  lay  in  not  savang  for  laboratory  study  more  unselected  lots  from 
the  pockets  of  debris  that  were  encountered  in  abandoned  rooms,  in  kiv^as,  under 
plaza  floors,  and  elsewhere.  Such  beds  are  extremely  valuable  because,  having  ac- 
cumulated rapidly  and  having  subsequently  remained  undisturbed,  they  preserve  a 
much  better  sample  of  the  wares  in  use  at  the  time  of  their  deposition  than  can  be 
recovered  from  the  more  or  less  impure  strata  of  long-used  middens.'  This  was  indeed 
realized  during  the  excavations,  and  the  sherds  from  pockets  of  this  sort  were  always 
carefully  studied,  classified,  and  counted,  and  the  proportions  of  the  diderent  wares 
and  types  were  listed.  The  resulting  statistics  have  been  among  the  most  useful  of  all 
our  field  notes.  But  they  are  nevertheless  far  from  satisfactory,  because,  not  having 
as  yet  analyzed  the  Pecos  decorations,  1 was  still  unaware  of  the  meaning  of,  and 
therefore  failed  to  record,  specimens  illustrating  various  interesting  categories  of 
design;  nor  at  that  time  had  Miss  Shepard  yet  begun  her  researches.  F.ven  had  we 
been  in  possession  of  her  findings,  we  could  not  have  identified  in  the  field  those  sub- 
types  which  are  distinguished  by  tempering  material  and  other  technological  pecu- 
liarities, and  whose  recognition  therefore  requires  laboratory  examination. 

It  is  seldom  practicable,  of  course,  to  save  the  entire  pottery  content  of  even 
small  beds  of  refuse.  Some  system,  however,  such  as  screening  every  sherd  from  a 
cubic  yard  of  earth,  should  be  used  to  insure  representation  of  all  types  and  sub- 
types,  and  to  permit  calculation  of  percentages.  Materials  so  gathered  would  con- 
stitute true  random  samples  to  serve  as  checks  upon  the  selected  materials  that 
naturally  always  make  up  the  bulk  of  a collection. 

In  the  introduction  to  the  first  volume  of  this  work  the  great  usefulness  of 
pottery  in  archaeological  research  was  stressed.  It  was  shown  that  familiarity  with 
types  and  knowledge  of  their  chronological  sequence  are  necessary  for  the  student 
who  wishes  quickly  to  learn  the  cultural  affinities  of  sites,  to  determine  their  relative 
ages,  and  to  reach  preliminary  formulation  of  the  major  problems  of  his  held.  The 
descriptions  of  the  pottery  of  l^ecos  and  the  discussions  by  Mr.  Amsden,  Miss 
Shepard,  and  myself  have  been  written  with  the  above  requirements  in  mind.  e 
have  striven  to  present  our  data  in  such  a way  as  to  render  them  of  immediate  service 
for  survey  purposes  as  well  as  for  the  detailed  comparative  studies  of  the  art  and  the 
technological  properties  of  Southwestern  pottery,  both  Hohokam  and  .Anasazi, 
which  we  are  convinced  must  eventuallv  be  carried  out  if  we  are  to  attain  full  under- 
standing of  the  development  of  culture  in  this  area.  The  Pecos  materials,  however, 
can  also  throw  light  upon  questions  of  more  general  interest.  Pottery,  as  has  long 
been  realized,  offers  exceptional  opportunity  for  research  upion  the  processes  and  the 
psychology  of  primitive  art. 

Research  upon  primitive  art  has  been  greatly  hampered  by  lack  of  chronological 
perspective.  Most  collections  of  pottery  and  other  artifacts  represent  no  more  than  a 
single,  usually  a rather  short,  period.  So  seldom  has  it  been  possible  to  deal  with 
specimens  covering  long  stretches  of  time  that  few  data  are  available  regarding  the 
nature,  rate,  and  underlying  causes  of  decorative  evolution.  For  such  studies  the 
chronologically  seriable  Pecos  types  should  be  of  much  value,  although,  as  we  have 

' The  causes  ot  mixing  in  rubbish  heaps  are  discussed  in  \'ol.  I,  p.  to. 


626 


r H K POT  T F.  RY  ()  F P F C O S 


also  seen  to  be  the  case  in  the  archaeological  investigation,  they  cannot  contribute 
to  the  fullest  extent  until  supplemented  by  similar  series  from  neighboring  regions. 

1 had  hoped  to  point  out,  in  the  present  volume,  the  bearing  of  Pecos  pottery 
upon  \ arious  problems  of  primitive  art.  1 had  wished  to  show  the  influence  of  the 
use  of  glaze  paints  upon  design;  to  discuss  the  relation  betw'een  pictography,  ceramic 
decoration,  and  the  ornamentation  of  ceremonial  objects;  to  take  up  the  very 
interesting  questions  of  symbolism,  naturalism,  and  conventionalization;  to  follow 
the  development,  and  inquire  into  the  meaning,  of  such  motifs  as  the  awanyii^  the 
capitan^  the  bird.  But  I have  found,  as  I should  of  course  have  realized,  that  to  do 
justice  to  these  subjects  more  time  would  have  to  be  devoted  to  the  voluminous 
literature  of  decoration  and  to  comparative  studies  of  other  groups  of  Anasazi 
pottery  than  is,  at  present,  available. 

■Many  problems  have  been  formulated  in  the  foregoing  pages.  Some  of  them 
will  doubtless  never  be  solved,  for  ruins  containing  indispensable  links  in  the  chain 
of  evidence  may  well  have  been  destroyed  bv  the  forces  of  nature  or  by  man;  other 
evidence  may  elude  the  most  careful  search.  Certain  of  our  queries,  however,  can 
surely  be  answered  in  full;  upon  a greater  number  we  can  ultimately  throw  at  least 
much  light.  But  further  progress  depends  on  further  work  of  the  most  intensive  and 
intelligent  sort.  So  the  real  question  which  confronts  us  is  w'hether  or  not  such  re- 
search is  worth  while,  in  other  words,  w'hether  many  of  our  more  detailed  problems 
are  really  worth  solving?  This  is  a difficult  matter  for  me  to  consider  impartially. 

1 have  been  preoccupied  for  so  many  years  with  Pecos  and  with  its  relation  to  the 
other  ruins  of  the  Rio  Grande  that  1 may  well  attach  undue  importance  to  matters  of 
little  moment;  1 may  w'ell,  as  the  saying  goes,  be  failing  to  see  the  forest  for  the 
trees,  ^^’ith  this  situation  all  Southw'estern  archaeologists  must  sooner  or  later  come 
to  grips.  To  what  extent  should  they  refine  their  researches?  One  can  imagine  them, 
in  a held  so  rich,  pushing  their  investigation  to  the  point  of  hair-splitting  sterility. 

Consideration  of  this  aspect  of  things  is  necessary  because  Xorth  American 
archaeology  is  badly  out  of  balance.  We  already  know  vastly  more  about  the  pre- 
Columbian  history  of  the  .Southwest  than  we  do  regarding  that  of  any  other  part  of 
the  country.  This,  of  course,  is  owing  to  the  fact  that  its  ruins  are  so  abundant,  so 
well-preserved,  so  spectacular,  and  so  prolihc  in  specimens  that  the  .Southwest  has 
drawn  to  itself  a host  of  students.  Much  the  same  situation  obtains  in  Middle 
.America,  where  the  magnificent  relics  of  the  Maya  civilization  hav^e  attracted  a pre- 
ponderance of  attention.  I'he  Southwesternist,  or  the  student  of  the  Maya,  counters 
anv'  unwelcome  suggestion  that  he  is  ov'er-specializing  by  stating  that  his  held  is 
nuclear,  that  until  its  problems  are  settled  those  of  surrounding  cultures  cannot 
intelligently  be  attacked.  1 have  used  this  argument  myself.  It  is  a dangerous  one, 
because  it  carries  so  considerable  an  amount  of  truth,  bor  it  is  certainly  the  case 
that  we  cannot  hope,  within  anv'  reasonable  time  at  least,  to  cover  the  w'hole  con- 
tinent with  investigation  thorough  enough  to  yield  valid  returns.  Archaeologists  are. 
too  few,  funds  are  insufficient.  It  would  seem,  therefore,  that  we  should  dev'ote  our- 
selves to  such  areas  as  mav'  be  expected  to  pay  the  largest  and  quickest  dividends 
of  signihcant  historical  information. 

hat  to  do?  .Should  we  temporarily  lessen  our  effort  in  the  Southwest  and  give 
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attention  to  other  relatively  unworked  regions?  Possibly.  But  we  have  now  reached 
a stage  in  Southwestern  research  where  results  are  cumulative;  where  every  new  fact 
has  immediate  bearing  upon  a host  of  other  facts;  where,  in  other  words,  the  picture 
is  beginning  to  take  shape  and  every  added  stroke  gives  it  fuller  meaning. 

■As  recently  as  1924,  when  I gathered  together  in  “Southwestern  .Archaeology” 
the  data  then  available  as  to  the  history  of  the  Pueblos  and  their  predecessors,  it 
seemed  that  we  knew  a great  deal  about  our  subject.  But  in  the  past  decade  that 
book  has  become  obsolete.  Douglass’s  tree-ring  studies  have  provided  a firm  chron- 
ological backbone;  a flood  of  light  has  been  cast  on  the  earlier  periods  in  the  north; 
in  the  south  the  Hohokam  have  emerged,  and  more  knowledge  of  them  may  yet 
revolutionize  our  whole  conception  of  Southwestern  origins;  nomenclature  is 
gradually  being  standardized  and  a workable  taxonomy  is  emerging.  .Another  ten 
years  can  confidently  be  expected  to  bring  even  greater  advances.  Ceramic  tech- 
nology, still  in  its  infancy,  gives  promise  of  results  not  less  far-reaching  than  those  of 
dendrochronology.  Environmental  studies,  long  ago  demanded  by  Kroeber,  and  the 
closer  coordination  of  archaeological  and  ethnological  research,  will  greatly  increase 
our  ability  to  interpret  the  ever-increasing  corpus  of  data. 

So  the  Southwesternist  argues.  It  is  naturally  difficult  to  convince  him  that  he 
should  postpone  his  fascinating  and  profitable  tillage  to  turn  the  sod  of  untried 
fields.  But,  on  the  other  hand,  how  can  the  Southwest  be  understood  without  in- 
formation regarding  ajdoining  areas:  the  western  I^lains,  northern  Mexico,  the 
l^acihc  Coast;  or,  farther  afield,  the  Mound  Country  and  the  Middle  American 
plateau?  M’hat  meaning  will  Southwestern  history  possess  if  it  remains  an  isolated 
phenomenon  ? If  it  so  remains,  its  devotees  will  increasingly  be  expiosed  to  the  danger, 
that  threatens  all  archaeologists,  of  becoming  more  and  more  immersed  in  local 
detail,  further  and  further  preoccupied  with  facts  about  things  and  less  and  less 
perceptive  of  the  meaning  of  things  in  terms  of  the  laws  which  have  governed 
man’s  long,  slow  struggle  toward  a higher  plane  of  existence. 

So  again  I query,  what  should  we  do?  It  would  seem  desirable  that  work  in  such 
areas  as  the  Southwest  and  the  Maya  country  should  continue,  and  continue  to  be 
refined.  Peru  must  some  day  be  attacked  in  the  same  way.  But  how  to  keep  our 
research  intellectually  broad  enough  and  sufficiently  extensive  geographically  to 
give  us  proper  range  of  vision  and  adequate  depth  of  perspective?  To  spread  a net- 
work of  surveys  and  excavations  over  the  whole  New  World  is  too  great  an  under- 
taking to  be  contemplated  with  such  resources  as  we  now  have,  or  are  likely  to 
acquire  for  many  years  to  come.  Should  we  cease,  for  a while,  to  specialize;  and  take 
stock,  so  to  speak,  of  the  larger  situation  by  means  of  relatively  superficial  surv^eys? 
Should  we  attempt  to  develop  a group  of  men  with  more  general  interests?  Can  we 
persuade  the  specialist  to  generalize  a bit  more  about  his  findings;  and  to  do  so  in  a 
manner  sufficiently  clear  to  induce  specialists  in  other  fields  to  read  what  he  writes? 
Can  we  diffuse  our  efforts  without  loss  of  the  conscientious  accuracy  inculcated  by 
intensive  research? 

1 hese  are  questions  1 cannot  answer.  .As  I hav^e  said,  I am  too  close  to  the 
Southwest  in  general  and  to  Pecos  in  particular.  But  that  sooner  or  later  they  must 
seriously  be  grappled  with  is  obvious.  .And  the  case  of  Pecos,  it  seems  to  me,  bears 
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directly  upon  all  of  them,  for  Pecos  stands  in  much  the  same  relation  to  the  South- 
west as  does  the  Southwest  to  \orth,  or  the  Yucatan  Peninsula  to  Middle,  America. 

1 he  work  at  Pecos  was  neither  as  intelligently  done  nor  as  thorough  as  it 
might  have  been.  Nevertheless,  at  no  Southwestern  site  have  excavations  been 
carried  on  for  so  long,  nor  have  the  skeletons  and  artifacts  of  anv  other  large  ruin 
been  studied  so  carefully  or  published  so  fullv.  For  better  or  worse,  it  exemplifies 
the  intensive  method  of  attack,  d'he  results  obtained  may  therefore  perhaps  be  of 
value  not  only  for  the  light  they  shed  upon  the  archaeology  of  the  Rio  Grande,  but 
also  by  providing  material  for  reaching  decision  as  to  how  we  should,  in  future, 
apportion  our  labors.  In  the  Southwest,  there  is  at  present  a distinct  trend  away 
from  the  Pecos  tvpe  of  investigation.  The  large-site,  long-time  excavation  has  gen- 
erally been  superseded  bv  surface  surveys,  small  reconnaissance  digs,  search  for 
specimens  of  datable  wood,  activities  which  all  bring  quicker  and  more  widely 
applicable  results.  1 believe  that  at  the  moment  these  are  needed.  Of  late  I have, 
indeed,  been  advocating  a similar  decentralization  of  effort  in  the  Maya  held.  But  if 
the  work  is  not  to  lapse  into  superhcialitv,  students  must  keep  constantly  in  mind 
the  limitations  of  such  techniques,  must  not  pile  hypothesis  upon  unverihed  hypoth- 
esis, and  must  be  willing  to  face  the  necessitv  of  periodic  return  to  intensive  investi- 
gation. 
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